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TO THE | 
| Right Honourable 


1 6 N 


Lord Sommers, 
Lord- Preſident of Her Majeſties 
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May it pleaſe Your Lordſhip, 


I T would be an Tnexcuſable Vanity in 
II., to preſume to attempt Your 
| [A Lordſhip's Charafter ; which is 
| . as known, that it need; not; and 


Wo great, that it cannot, receive ay Alvar 
tage 


”> ..-  KYhe Epille 1 

7 rhe Deſtriprions even if the Ableft 
and moſt Learned Pens. 
Your Lordſhip w/l.pardon my Bold- 
neſs tn making this Obſervation oply, That 
under the grenteſt Meigbt of >Pablic Buſs 
neſs, and in a{Myltiplicuy of Aﬀatls of 
the higbeſt Impürtünce, wherein you Wave 
ſo grnineath d ftendthy. promoted the 


4 your Country; your 


# 
* Ld 


true Intereſt 
Lar#fhip bus nevertheleſs, by the implays 
ment & a few)wacant 'Hoars, exceeded. in 
Univerſal Learning, thoſe whoſe Lives 
have been wholly ſpent in ſuch Studies ; and 
have brew pleas dito become ſuch an Encou- | 
rager and Promoter N all ſorts of Kuan 
lege, that no part of Learning bas der 
conſiderable in aur Age, without bring Am- 
itzous of the Pagronage of your Lordſbip's | 


Name. 


1 


| — Dedicatory:. 

TI an very ſenfible, bow mach the Im- 
* of my Performance, and my want 
ir a Learned Education, makes me ftand ts 
reed of that Favour aud Protefiion, which 
the Learned ſt and moſt Acrompliſbd Wri- 
ters bave been proud of aſpiring to. 
S Particularly, the Honour your Lordſbip 
| has done the Royal Society, i in being ſome 
time their PRE SID ENT und the great 


177 2 Lordſoip is known to babe at- 
| tain'dto in the Works of Nature, 15 


. Eminently than in the Knowledge of 
Men, and of the Nature and Ends of 
Government; bave imbolden'd me to 


% this ſmall Attempt at your Lordſbip's 
Feet: Whub baving been already read 


and approv'd before the Society, may, 
with the Addition of your Lordſbiy's Fa- 


vour and Encour agement, hope to overcome 
ee © all 


. —— Oo ere ——. ——— —ͤ— 
1 . 
. — 


The Epiſtle, &-. 


all the. Diſaduamtage of coming from the 


Hands of ſo undeſerving 4 Perſon, thi, in 
trus Honour and Eſteem for your Lord- 
Jorp s Great Merit, not iu to 47. 1 
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r OE CH | M1 1 
Tx” HE Learned, World is now almoſt 
II . -generally, vonvinc'd, that inftead of 

_ . amuſing themſelves with Vain Hypo 
theſes, which ſeem to differ little from W. 
mances, there's no other way of Improving 
NAaTuURAL PHiLoSOPHY,: but by De- 
monſtrations and Conclufions founded upon Expes 


1 — - - 


riments judiciouſiy and accurately made. 
WS. EY { | ä . 


Hy this courſe; after many Ages had 


| ak with little or no N in the 
rue Knew | 


| le e of the Nature of I binde, greas 
ter Ans have been made wit che 
compaſs of a ſmall number of Years, than 
was * be imagin d, that the moſt Sa- 
gacious Men, with their greateſt Induſtry, 
could ever have been capable of attaining to. 


a The 


e .. TD e e 


The PREFACE. 


Ihe .. Honourable... and. - moſt - Excellent 
Mr. Bor ILE, by great Variety of Experi- 
ments, in almoſt every "a of Philoſophy, gave 
much Li ght into the Cauſes and Operations 
5 Nature mY and ks ticularly by the Inven- 
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Ugly! Inſure the ＋* | 

11 

1 

The Principal Subject of the following 
Papers is, an Account of Great and Fub bs 3 
Emprovements of this Noble Machin, the Hir- 

Punp, and of _—_ New Experiments _ 17 

thareb _ 91131 7 1 . | 2 3 1 

$5481 2 x 2 


the Lime: Method, the mot Fried 
ns "By the arable Sir IS AAC NEyTO * nes 
invented yr eſtabliſh'd the Theory of "Light 
| and Colours; and by Demonſtrations. founded 
| on Experiments an Obſervations has at — 4 
ay any finiſſ'd that great” Diſcovery 
vancd that part of Optics, * 25 
Toa of 5 bt and Colours, of which has 
was little (if any thing) before knawn, to 
a; gi and 2 8 Lien. . 


The 
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The PR E F CE 
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Ix; Boho . ct 


The New gäbe cnn in N fol 


lowing Treatiſe, concefning the Production 
and Render 2 Che Kinks 1 1 0 Wm 


2 ee 


3 many not-unacceptable. Diſ ſcayeries,. concern 


4 . EO nw n 
2 rer of po OE totes 1 


ing leveral particular Gircumſtances; nat. in 
cluded in the general Theory. T2 m1n0s 


- 


The general Laws of Attraction and Re- 


& pulſe, common to all Matter, have by the 


ſame Excellent Perſon been diſcover'd and 
1 applied to Wonderful Purpoſes, in eftabliſh- 


ing the true Syſtem of Nature, and explain- 


4 ing the Great Motions in the World. But 
the Nature and Laws of Eectrical erg 


have not yet been much IE 
pen, 


And in the following Obſervations, t 

the Reader may meet with many things, 
Wwhich may be of great Uſe in diſcovering 
Wome of the Wonderful and hitherto Un- 
Wheeded Effects of this ſtrange Property of 
Bodies, in ſeveral of the Operations of Na- 
3 and poſſibly in the Production and De- 


þermination even of Involuntar 'y Motrons in the 
a 2 Par is 


The PREFACE. 
Parts of Animals ; 
been wrote intel igibly. 


IE the few Hints a 


ede Air 


Dior, fall excite th 


niouis 


theſe + 


mens of Natural Knowletly, Will be comp catly 
anſwer d. N 


4 
=. -\ j [ } 7 
4 . ö dd if „ 1 As i 
Ef # . 
X ; F. H. 
- \t + 3 1 4 JF 
1 — 
x 
1 "ih 
72 
— 
4; 
vs 
f | 


of which very little has yet 3 


Suggeſtions in this 
Curiofity of Pe- 
ers, to make further Search into | 
atters, my Intention in e 1 
them, which was entifely for the Improve- | 
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1 1 by ſico-Mecbanical 


Experiments, &c. 


A Gorerd Deſcription of the AI R- UMP 
made uſe of in the following ExykRIXME NTS. 


| IHE A1iz-Pune (delineated, Plate I). con- 
| A 12 of two Braſs Barrels or Cylinders, as 
repreſented by 4 44 4, twelve inches in 
— height, and two their diameters within. 
Ehe Suckers, or Emboli, are rais'd and depreſs'd by 
Furning the Winch b backward and forward, The 
Winch is faſten'd to a Spindle that paſſes thro' a 
nthorn, whoſe Pins perform the Office of Cogs; 
Per in its motion they lay hold on the Teeth of the 
0» Nacks cc 5c, and ſo reciprocally as one is depreſs'd 
Whe other is elevated: By which means the Valves, 
Which are made of limber Bladder, and fix'd on 
The upper part of each Embalu, as well as at the 
Pottom of the fore-mention'd Cylinders, perform their 
Wffices mutually of exhauſting * di charging the 
on .- | ame 


£53 


fame Air taken from the Recipient on the Plate of 


the Pump. And when the Reci ent comes to be 
pretty well exhauſted of its contain d Air, the preſſure 
of the outward Air on the deſcending Sucker is 


nearly ſo great, that the Power requir'd to raiſe the Wl 
other is very little more than what ſurmounts the 


friction of the moving Parts; which renders this 
Pump preferable to all other; for, in the Working of i 


them, the nearer they approach a Vacuum, the grea- | 


ter is their Laboyy : 3B this that L am now.deſeri- 
bing (under the fame circumſtances) is quite con- 


trary. 


Diſh; repreſented by 4d, whole ſi 


from inſinuating into the Cylinders in thoſe parts. 


The Cylinders are ſcrew'd down on the ſame by 
the Nuts eee, which force the Frontiſpiece f f 
down on them, thro* which the two Pillars gg Z & 
pafs. The Pillars have an Iron belonging to each of il 

2 owan-neck, 


em, and paſs from em in the form o 


0 
from ſhaking. From between the two Braſs Barre 


decipher'd by g g, which Irons are faſten'd to the 
Racker part "© 7 Frame, for their better ſecurity 


ariſes a Braſs hollow Wire, 5 % bh, which hath a 
communication with each o A a per- 
0 ; 


farated piece of Braſs which lies along horizontal 


F 


from one to the other. The upper end of this hol- | | 
low Wire is faſten'd to another piece of perforated | 
i which ſcrews on underneath the Flate #3, | 


which is 10 inches over, and has a Braſs Rimm 


whi 


The bottom of the Barrels are Placd in 2 Braſs. 

es are about two 
inches high, and is on purpoſe to put Water in, to 
keep the Leather Collars (on which the Braſs Cy- 
linders ſtand) moiſt, whereby the Air is prevented 


ſacer'd oa it, 19 preveat the ſhedding of Water; for 2 
h 


FF 77777 TTT - 


þ [3 ] 
ich there is decaſion in ſeveral Experiments. Be- 
tween the middle and the fide of this Plate arlſes a 
Wſmall Pipe, k, about an inch and half in height, thro? 
Wwhich into the fore-mention'd hollow Wire paſſes all 
he the Air into the Barrels, 45 it is taken from the ex- 
he hauſting Receiver. Upon the Plate of the Pump is 
lis always laid a wet Leather, on which the Recipients 
of are plac'd : This wet Leather prevents the Air's get- 
a. ting into the Glaſſes, whoſe edges are truly ground, 
- and is of uſe for that purpoſe beyond any Cement 
n. chatſoever, and not only ſecutes it from the Air's 
ingreſs that way, but by the uſe of it we can make 
G. {WM fveral Experiments in the fame time they formerly 
o could make one, without any daubing or difficulty. 
Another Excellency in this Pump ik, the -Contti- 
Vance of the Gage, denoted by IJ“, which Gage is 
da Glaſs Tube about 34 inches long, and is fo plac'd 
„chat it cannot eaſily receive damage, and is altoge- 
r ther out of the way of any thing that is experimen- 
7 ted on the Pump. Its lower Orifice is plung'd in a 
8 Glaſs of Mercury, deſcrib'd by m, on the ſurface 
＋ 


of which is laid a piece of Cork with a hole in the 
„ nde for the Glafs Tube to 6 

© Cork is plac'd a Board made of Box Wood, about 
an inch in breadth, and groov'd in the middle to 
4 receive the fore-mention'd Glaſs Tube,which is looſely 
a 
4 

! 

, 

L 

| 


fs-thro' : On this 


loop'd on to the ſame by two Braſs Loops, that it 
may have the liberty of riſing and falling as the 
Mercury aſcends or deſcends in the Gage. To the 
4 upper pagxt of this Tube is cemented a Braſs Head, 
Wich Braſs Head fits into the fore-mention'd perfora- 
ted Braſs Piece that is ſcrew'd on under the Plate, 
and has a communication as well with the Recipient 
on the ſame, as with the hollow Braſs Wire 5% - 
"W-2 paſ- 


41 


paſſing between the two Barrels. The Box Board is 


£2 4 
28 
8 N 
3 


raduated into Inches and -Quarters, from the ſur. 
ce of the Quickſilver to 28 inches high: from 
thence tis divided into Tenths of inches. By this 


Gage the Degrees of Rarefaction in any Experi- 
ment are at all times moſt nicely to be. obſery'd, 9 


The Air-cock, 2, which lets in the Air, is likewiſe 
a Screw on the ſame fore- mention d perforated Braſs, 


in which the upper parts of the Gage and hollow | 


Wire are inſerted: 0000 repreſents a Receiver ſtan. 


ding on the Plate of the Pump, on whoſe upper 


part p p, thro a Box of Collars of Leather, paſſes a | 


ſuſpend any thing at any determinate height, in the ; 


Receiver, without the Air's inſinuation. 


SECT. if 


[51 
SECT. 1 


An Account of ſeveral Experiments on the Mer» 
curial Phoſphorus | 


EXPERIMENT I. 


Fock a Glaſs Receiver, open ani ground at both 


ends, and capable. of containing about 30 ounces 

Water: The upper Orifice of this Receiver was 
clos'd with a Braſs Plate, (by the help of a wet Lea- 
ther laid on the edge ofrit,) in the middle of which 
was ſcrew'd a Stopcock, that had a ſmall Glaſs 
Tube inſerted into the lower Orifice of it; the In- 
ſertion was perform'd by means of a Cement: And 
the little Tube thus inſerted, reach'd nearly from 
thence” to the bottom of 4 Glas, wich- AS alſo 
included within the foreſaid Receiver, and which 
had as much Quickſilver in it as would cover the 
bottom of the Tube about ' a quarter of an inch. 


Way, till the Receiver was mn. exhauſted: 
Which done, the Stopcock was turn'd-: again, to 
give the Air free liberty to enter in; and ,then-the 
Air making its way thro? the Tube beſore men- 
tion'd, ruſh'd with a very great violence thro? the 
body of the Mercury, blowing:it up forcibly againſt 
the ſides of the Veſſel that contain'd it. And in 
this confuſion and hurry of its Parts it gave, all muna; 
the appearance of Fire ; it look'd like one great fla» 
ming Maſſe, compos d and made un 3 
| 1 8 e. 


This Apparatus was then applied to the Pump, and ar * 
che So och turn d, to hinder the Air's paſſage tht Plate N 


D 


_ £03 

ble little glowing Balls, which being forc'd up and 

daſh'd againſt the ſides of the Glaſs by the impetu- 

ous Torrent of Air, fell down again by their own 

weight into the reſt of the Mercury, And thus the 

bright Phenomenon continued, till the Receiver was 
half fill'd again with Air. 

The Reſult of this Experiment therefore, ſhews us, 
that Light is producible — Mercury, by paſſing com- 
mon Air thro the. Body of it, after the Receiver is well 
exhauſted : i. e. that Light is producible by the applica- 
rio of 4 very ſubtile and penetrating Mover; to a Had 
of great denſity, whoſe Parts are moſt minutely divid, 
2 of 4 ſmooth and poliſb d Superficies, and plac'd wh 


it has little diſturbance, bat from that 'Body which ginues 
the Motion to its'Parts, For ſuch a denſe and polite 
Book is Mercury; ſuch a ſubrile Mover, is the Air; 
and fuch an apr Repoſitory, is an Exhauſted Receiver. 
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Aving provided a 'Recezwer. of about 21 inches 
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Height of about 17 inches, which had a round 
Crown like a Shade (as they generally call thoſe 
Fences which are put over Images to keep *em from 
the Duſt.) This whole Apparatus thus ſet together, f ER 
was plac id on the Pump, and about a pound and a I. 
half of Mercury put into the Funnel; and then | 
working the Pump, by that time the Air had been 
drawing out for the ſpace of two minutes, there- 
was enough exhauſted for exhibiting the Phenome- 
non intended. Having then looſer d the Plug there- 
fore, which ſtop'd the Funnel, the Mercury was dri- 
ven by the preſſure of the Air with great violence- 
into the Receiver, and ſtriking forcibly on the 
Crown of the included Glaſs, was therkb broken- 
into very ſmall Particles, and gave the ſurprizing 
appearance of a ſhowre of Fire, deſcending all round 
the ſides of the Glaſſes. The Light it gave in its 
deſcent; was- ſuch, that the form of the Receiver, 
and the Ghſs included therein, were both vey di- 
ſtinguiſhable, and continued fo to be, till all the 
Mercury had paſs'd thro? the Funnel. All that ſpace 
of time (I ſay) the Repreſentation laſted; neither 
could any thing more lively expreſs. ſuch a fiery- 
Showre, than this deſcent of the Mercury in Vacao. © 
What farther occurr'd to Obſervation in this/Phe«- 
nomenon, I think proper to take notice of in ſome 
Particulars by themſelves. I obſerv'd then 
| "That the deſcent of the Mercury reſembled rather 
the fall of Snow, than that of Rain, by reaſon of the 
ſlowneſs of its motion. e | 
That none of it ___ luminous, but what. 
was contiguous to the ſides of the Glaſſes in its de- 


x ? 
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That the, Globules of Mercury deſcended fore: 
ſwifter than others, according to their different 


magnitudes. 

hat the Mercurial Globules did not barely ſlide 
down along the ſides of the Glaſſes, but were alſo 
turn'd about circularly; or, in other words, that 


beſides their motion of . Perpendicular deſcent, they had 


alſo a Circular one about their own Axen. 
That the parts of the Mercury contiguous to the 


Glaſs, were by theſe Circumgyrations continually 
tearing and ſeparating from their Contact with the 
Glaſs; and by that means were wrought up into 
ſuch a form or ſhape, as was proper for the pro- 
duction of Light from ſuch a body in ſuch a · e. 


” 
. 


dium. 


Glaſs, and whoſe weight were not ſufficient to cauſe 


their deſeent, remain d opake; for (in this, as well 


as all other Mercurial Experiments) no Light is to 


be obtain d without Motion. 


That the very ſame Motion as this was in Vacuo, 


* 


* 


- 


eury, and ſo forcing that Mercury thro' Lea- 
ther - p15 . 
ther, is, That 4 peculiar Figure and Motion of Parts, 
2 le, fee, 

form d in, are requiſite to the 

rial Phoſphorus. 0 


Productian of the Mercu- 


] Having ſince repeated this Experiment, and that 


with a greater quantity of Mercury; I have obſerv'd 


_ ſame particular Appearances in it, ſo remarkable 


and 


given to the fame Mercurial Globules in Common 
Air, will not produce the fame Effect: Which I 
22 by condenſing Air ſtrongly on the Surface of 
The Reſult of all which Obſervations put toge- 
or thoſe Motions to be per- 
* ? 


r 


* 
- 
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aud ſurprizing, that I thought 1 ought not to paſs | 


em by in ſilence. 
I made uſe of a quantity of Mercury, about 4. 


great again as what I us'd before, viz. - near upon 
three pounds: And now the deſcending Mercur 
did not only -_ like a Showre of Fire, ( whi 
it did at the fir 

thick from the Crown. of the included Glaſs, like 
* Flaſhes of Lightning, of a very pale colour, and eaſi- 
1 N, able from the reſt of the Light pro- 
9 duc he 


Trial) but alſo the Light darted 


ſe Flaſhes I have obſerv'd to bedarted, 


= ſometimes Horizontally, ſometimes inclining upwards, 


at other times downwards. And befides this diffe- 


rence with reſpe& to the manner of the Reverberation 
Jof the Flaſhes, there was another thing obſervable 
X with-reſpe& to the Quarter from whence-they were: 
fo reverberated; for the 


| would be thrown not on- 
from the included Glaſs, but fometimes alſo from 


the including Receiver: And I have ſometimes 


- 


feen them rebound: into * ſo very odd and 
furprizing, that I have no 1 


1 10 Idea of any thing that 
ean ſerve for a juſt Compariſon with em. But 


| this/is certain as to theſe ſtrange Flaſhes, that they 
have ſometimes ſeemingly procteded adirettly from the 
Stream of | wickfibver , 7 | 


as it deſcended from the 


XZ Funnel ) before ever it reach'd the included Glaſs, and 
that their general Courſe is, to fly to the ſide of. the 


2 e 
A 


$ outward Receiver, where the Light breaks, and ſpreads 


it ſelf into theſe odd forms. This is what they 
moſt frequently do. But if they take their original 
from the ſide of the Receiver, (as I have ſometimes 
obſerv'd 


then their Courſe is different. 
Laſtly, It deſerves notice alſo, that during all the 


0 time of the Mercury's defcent thro” the Funnel, 
8 ( which was at leaſt two minutes,) the Crown of the 


C es 


Ie T 


included Glaſt appear to be ſenſibly more enlightiwds © 
than all the reſt of the parts of it: And this Light | 


was, uniform, and without any-alteration, as long as. 


e kept.qnning,” | 
ia OT | urs 3 
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| N the *foregoing Experiments, we | 
Production of the Mercurial Phoſphorus, in the 
We and much. rarefiec' Medium of à VYatgum:;, by: 


I 4 


— 


Which tis plain, that ſuch. a Medium as, that, is. 


% 


accommodate.to, the Nature of this Phenomenon, 
and. will ſerve for the exhibition of it: But we can 
by no means infer from thence, that no other, Me-. 


dium will do; or, that Light; which may he pro- 
due d in the. rarefied Medium, of a Hauum, may not 


allo. be produc'd in a Medium lefs. thin and: rare 


than that. To bring this, matter therefpre to a-de+ 


termination, (vi. whether ſo thin a Medium as a Þ 


Vacuum, or the neareſt approach to it, be abſolutely; 
necelſary to. the Nan Hon of ſuch, a Light, as; is 


diſcoverable in the Barometer by putting the Mer-. 


cury in motion, ). I proceeded after the following 
manner - June u en en 33; 
1 The Mercurial Ga e (an Inſtrument now univer- 
2 knowyn) I concluded. would, be the moſt proper 


trument for this Diſcovery. Having therefore 4 
Blac'd a fmall Receiver upon the Plate of the Pump, 


the Air was exhauſted from it, till the Mercury in 


* 


the Gage was elevated to 294 inches; then ſuffering 


ſome Air to enter the Receiver by the Cock, the i 
Mercury in the Gage deſcended, and made ſeveral } 


Vi- 


2 


have ſeen the. | 
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Vibrations before it reduc'd it ſelf to a ſtate of reſt; 


and the Mercury; having no other motion impreſs'd 
upon it in all chefe Vibrations, but barely that 
which the Air caus'd by its entrance, the Mercury 
all this time, tho' it did appear luminous, yet ap- 
pear'd ſo only in the Deſcents, and not in the Aſcerts : 
But. when the Mercury came to be broken and 
divided by a violent agitation and ſhaking, then 
the broken parts appear'd luminous in ſome part 


-of their Superficies, the other part always being 


opake ; and that after this manner: The andermoſt 


Superficies- of the Mercurial Globules in their Aſcent 


became concave, and there they were luminous; but 
the appermoſt Superficies of the ſame Globules, in 


their Deſcent, became concave, and there likewiſe la- 


minous: But the uppermoſt Superficies in the Aſcent, 
which were convex; and the lower moſt Superficies in 


the Deſcent, which were alſo convex, in both caſes 
| gave no Light at all, but continued always opake, 


And thus the Appearance continued upon every ad- 
miſſion of Air, till near half the quantity that was 


Z © exhauſted was return'd again: But after that quan- 


tity of Air was admitted, then no manner of Light 
would enſue, tho? the Mercury had the fame mo- 
tion given it as before, 
From this Experiment therefore we may draw 
the following Conclaſion, viz. That tho? the Mercu- 
rial Phoſphorus in the Torricellian Experiment is not 
produceable in ſo denſe a Medium as common Air, yet it 
by no means requires ſo thin and ſo-innch-rarefied a Me- 
atum as that which makes a near approach to a Vacuity. 
And this Truth receives a further Confirmation by 
the following | FF 11D! | 


3 C 2 | EXPERT 


p12] 
ExrRERIXENT IV. 


Provided ſome Quickſilver, very fine, and free 

from the leaſt appearance of ſoil on its ſurface. 

The Glaſs alſo which contain'd it, was made very 

clean and dry. I included this Glaſs with its Mer- 

Se Fig. . cury in a Receiver on the Plate of the Pump, and 


late II. exhauſted the Air, till I found the Mercury in the | 


Gage ſtanding at 28 inches, and not above, (the 
Mercury in the Barometer at the ſame time being 
at 291 inches.) At this elevation of the Mercury 
in the Gage, the Pump was ſhaken, and by that 
means the Quickſilver in the included Glaſs was put 
into motion. The Effect of this Concuſſion was the 
appearance of a Light, bright enough to render the Re- 
ceiver and the included Glaſs plainly viſible and 
diſtinguiſhable; and not only ſo, but a Man's Hands 
and Fingers on the outſide might eaſily be diſcern'd 
likewiſe. This was the Principal Matter of Fa& 
 enquir*d after by the Experiment; but I obſerv'd 
| farther, . 
1 That tho? the Light might be produc'd by a ſmall 
agitation of the Mercury, yet that Light would be 
encreas'd by a greater and ſtronger agitation, - 
1 That when a pretty brisk motion was given to 
the Mercury, it would give the repreſentation of 
| Waves of Light, breaking on the ſides of the Glaſs, 
1 and ſcattering ſome Species of the lame appearance 
| towards the upper part of it. WEE | 
g That upon the repetition of the Experiment, the 
| Phoſphorus ſeem'd each time more vivid than the 
other; till at laſt, by often ſhaking the Quickſilver, 
= Is Its 
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Firs Surface became ſomething ſoil'd, and fo the Light 
leſs than it had been before. aan 


That (in this, as well as all other Experiments 


| on the Mercurial Fbeſborut,) the Light exhibited is 
of a very pale colour. 


That the firſt appearance of the Light, is when 


1 about half the Air contain'd in the Receiver is ex- 
hauſted; and, That it ſtill encreaſes with the en- 
creaſing RarefaQtion of the Medium. | 


From this Account it appears, that . the former 


j : Concluſion is again confirm'd, vix. That there needs 
not the 3 
curial Phoſphorus, ; 


approach to a Vacuum, to produce the Mer- 


And theſe two laſt Ex eriments put t ether, 


make up the fulleſt Proof of it that can be de- 
red. C5 Den d bart mage 

Por in one of em the Air was let in apon the Mer- 
3 cary plac'd in the exhauſted Receiver, and a Light 


was produc'd that way: In the other, the Air was 


not totally remov'd from the Mercury, and. a Light was 
2X produc'd that way alſo. ' Now there can be no 
third way; and therefore ?tis univerſally true, that 
the moſt rarefied Medium is not neceſſary to the production 
ef this Phenomenon. | 
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rent from either of the former. . 
In order 0 this, I took A Gieſt Gloe, (hoſe Con: 5 


Se R. the Cock and Pump; and then the Air being ex- 
— havftcd, and the ock turn'd to prevent its 1 
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Ex ERIMENT Y. 


e Experiments hitherto related, have diſco- 
werd, whet Mercurial Lights may be pro- 
„either in Yaczo, or in Mediums making ſome 
approdch thereto. But the following one will ſhew | 


what Light is praduceable in a Medium 


tent was about 30 ounces of Water;) and having put 
into it near half a pound of Pure Quickſilver, I 1 
clo&d-the Mouth of it with a Braſs Cap, which had 
a Cock: inſevted:in the middle. of it, by umich means 
the Mercury had a free communication with the 
external Air.: This done, the Globe was:Shook, and 
the Particles of — 1 'preſently appear d in great 
plenty were of the bigneſs of ſmall Pins heads, 
very bright; and. vivid, ſparkling like little dimi nu- ; 1 
tire Stars in tht Had, and echibiting all together 
fuch a-whitiſh'appearance-as thoſe Stars do. Their 
number would encreaſe, according to the rapidity of 
the motion given the Globe; ſo that by proportioning 
the agitation, one might produce a greater or leſs 
number of theſe ſmall Luminaries. Y 
Having carried the Experiment thus far; I took 
the fame Glaſs Globe, with the ſame Mercury in- 
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cluded in it, and applied it to the Pump, (by the 


help of a hollow Braſs Pipe, which ſcrew'd both to ; 
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the Globe was taken off, and moderately ſhaken. 
And now the Phenomenon was quite alter'd; for the 
Mercury appear'd luminous all round: It did not 


now 


1 d ſcoi no — erles of little, bfi, 
| Frwinkling Sparks, But 2 continyed Citcle' of Light, 
which laſted all the-time of the agitron. 
that Motion! wereveheckd! Wich. ef 


„violence; it would then äpprar lupyiniiisalmot? ul 
over che Globe. This! beitig ery- Hg tbe Airway 
emitted again into the Cavity of che & | 


then the Mode of Light returned te it fvnfer'/ays 
% (neither could it be recoverd" again by atiy” 
king whatfoever,) and the little Stars return'd ſpark- 
ling as before. 


8 
- 


q ; | A From what has here beer related, we may in- 
Wer, 

= 15 ; 9 4 ba ge is produceable by the-agitation of 
Mercur) in the open Air. 

3 Secondly, That this Light produceable in the open Air, 
„ ven different from that produc'd in Vacuo, or a much- 
; | riefen i — — — ——— 

- * Thirdly, That the difference between theſe Lights, con- 
ir 8 iſts particularly in this; that the luminous Particles are 

Wiltinc and ſeparate: i» the one, and united or blended: 
into one continued body of Light in the other, 
8 ourthhß, That the Preſence aud Action of the Air is 
t he cauſe of the 1 of the parts of the Mercury into 
k % many diſtinct luminous Globules, which in Vacuo form d 
3 all one continued Circle. 


lo 

E 1 1 #5, LS . 1 - 
o And from hence it appears, that the Accounts gi- 
en in this Experiment are not at all contradicto- 
- ry to any of the former, about the Mercurial Phoſ- 
555 * | h ind 1 5 
1, Dorus; for there I ſpeak of one kind of Light, and 


e ere of another. That Light which is produc'd in 
Y | Vacuo, 
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| Hen, or a very-much-rarefied Medium, is not the 
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ſame with this produc'd in the open Air: And 4 | 
therefore when I fa 5 that the Mercurial Phoſphorus 
is not produceable, but in a Medium, ſo or FF 
lißed, it ought to be obſerv'd, that 1 ſpeak b qua-| ' 
concerning a Light of the fame kind and quality 
_ that diſcover'd upon the agitation of the Mer- 3 
in, che Barometer ; for that, is vaſtly different : 4 
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SEC 2 


A Account of ſeveral Experiments made con- 
= cernng the Attrition of Bodies, in various Me 
duums. | 


3 | Ve Deſcription of the Machine for giving a ſwift Mo- 
ion to Bodies in Vacuo, without admitting the Eæter- 
nal Air; repreſented by Plate IT. 


A Deſcription of the Air-Pump ( Fig. I.) being before gi- 
— en, I ſhall forbear taking any further notice of it, ſaving 
Fhat immediately relates to the following Experiments. 


AAA YS a Ladder, ſuch as is generally us'd 
| in Houſes. 
BBs a Bar of Iron, which paſſes through the 
SMmiddle of the upper Step, and is faſten'd to the Back- 
hoard of the Ladder by two Nuts and Screws thro? 
Noth the Board and Iron. 
= CC the 1775 of the Iron Frame which holds the 
T. Wreat Wheel D D, of 23 inches diameter within its 


WS roove. 
EE the Braſs Plate of the Air-Pump, on which 
e Recipient ff is plac'd. 5 

W 28g The Spindle, to which Bodies of different 
Nagnitudes may be faſten'd, by a hole paſſing _ | 


C18 } 'Y 
the middle of them, ſufficient to receive the Spin- 
dle; and by means of the two Nuts h h, a larger or 
a ſmaller Body may be ſcrew'd faſt on. 14 

i i Is a Braſs Plate turn'd true to the ground Edge 
of the Recipient on which it is plac'd, having a Braſs 
Box in the middle of it, which is full of Collars of 
Leather well oyl'd, thro? which the Spindle paſſes ; 
the hole of the Braſs being likewiſe juſt fit to re- 
ceive it. - 

k k k k Two Pillars, with Nuts to ſcrew down a 
piece of Board, which has an Iron faſten'd to it to ] 
receive the upper point of the Spindle; the lower 

one falling into a Braſs Socket, ſcrew'd to the middle 
of the Plate of the Air-Pump. 1 

L LLL The Supporters, reaching from the upper 
Board of the Ladder to the Pillars, to prevent the Re- 
cipient's being drawn from its Place by the motion 
and tugg of the Wheel- band. 1 

m m The ſmall Wheel, which the Band from the 
great one ſurrounds, and is one inch and half diameter. 

NN The Winch which gives motion to the whole; 
the ſmall Wheel mm making about fifteen Revolu- MR 
tions to one of the large Wheel DD; ſo that a Body 
faſten*d to the Spindle g g, af the ſmall Wheel m m, 
will be turn'd fifteen times round to once of the great 

Wheel: And according as that ſhall exceed in diameter 
the ſmall Wheel, ſo will the Velocity of the Motion of i 
the extreme Parts be proportionably encreas d. 
0000 A ſtrong Board reaching from the lower Jaw , 
of the Machine to the Ground, tanthe ſupport, or gi- WF-- 
ving a ſteddy motion to the great Wheel. 2 
- pp Are two Screws, which faſten the Ladder to 
the Floor. 155.4 £8 
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5 EXPERIMENT I. 

f i — 

BY Concerning the Attrition of Amber on Woollen 

= i in Vacuo. 

— | Took ſome Amber Beads, of the bigneſs of ſmall 

* Nutmegs; and having paſs'd a Thread through 

je em, apply'd 'em by that means to a circular piece 
f Wood, which was trnd with a Groove on the 

er ge of it, on purpoſe to keep the Beads from being 

». iplac'd by the ſmart Friction they were to endure. 

\n {&-ikewiſe, for their better ſecurity and faſtneſs, there 


eere ſo many Pins, or pieces of ſmall Wire, driven 
hro' the Wood; and between every Bead there was 
String ty'd over from Pin to Pin; the Beads, at 
he ſame time, ſtanding out by the ſpace of their 
Wcmidiameters beyond the body of the Wood into 
which they were fix'd. | 
In this manner was the whole put upon the Spin- 
e, and made faft there by the two Nats, (as was 
bxpreſs'd before in the Deſcription of the Machine?) 
When the Braſs Plate, on which the Woollen was 
Prapt, being ſcrew'd to its place, (by means of 
„he Socket, Which receives the lower Point of the 
„ale; ) would ſpring back, and graſp the Amber 


With a moderate force. Theſe things thus prepar'd, 17 


he Receiver was plac'd over them all together, with 
s upper Plate and Box for the Spindle to paſs thro? : 
he Pamp then being ſet to work, the Mercury in 
he Gage was in a very little time elevated to about 
91 inches; which ſhew'd the Receiver to be well 
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exhauſted. . And now the great Wheel of the Ma- 
chine being turn'd, the Amber had a very ſmart il 
Attrition on the Woollen. At firſt, nothing remar- 
kable appear'd ; but, in the ſpace of a Second or two 3K 
of time, there was 4 Light which became ſenſible enough : 
For where-ever the Attrition of the Amber was 
made; while the Motion went on, there, and at all 


times, did the Light continue without intermiſſion, 


and might be difcern'd at three or four foot di- 
ſtance. Indeed it would not continue, if the Am- 
ber did any way deſert the Woollen, notwitliſtand- 
ing the exceeding Velocity of the motion: But where 

the Attrition was uninterrupted, the appearance of 


Z 9 


the Light was ſo too, and propagated it ſelf to that 


diſtance I have mention'd. And how ſwift the Mo- 
tion was, which was given in order to the produ- 
tion of this Phenomenon, may be eſtimated from thei 
Diameters of the ſeveral Revolving Parts; for the 
Diameter of the great Wheel was 23 inches; that. 
of the ſmall one mov'd by it, was 12; that of thei 
Wood and Amber on the ſame Spindle with the 
ſmall Wheel, was 41. Now, ſuppoſing the great 
Wheel to make · two Revolutions in a Second, I think 


it follows, that the Velocity of the Extreme Parts 


of the Amber muſt be at the rate of a Mile in three 
minutes. And this violent Motion (as it may well 


be expected) was attended with Heat alſo, andi 


ſuch as diſcover'd it ſelf by plain and ſenſible marks; 


for the Amber ( beſides what the Touch diſcover'd) 


fcorch'd, by the intenſe Heat. 


I will conclude the Account of this. Experiment 
with this one Remark, relating to the Light pro- 


„ 
0 


duc'd by this Attrition: viz. That tho the ſame 


Mo- 


4 
1 


% 
_— 


appear'd manifeſtly to be burnt and crack'd;; andi 
the Woollen was not only diſcolour'd, but perfectly 


| 
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Motion and Friction was given the Amber in the 
Open Air as in the Vacuo, yet in the former caſe 


W the Light was-very ſmall and faint, in compariſon of 
== what it was in the latter. 


By this Experiment therefore we learn, 
1. That Light is produceable in Vacuo, by the Friction 


We of « ſolid Body (as Amber) againſt a Body of « ſoft and 
- 4 \ 4 nature, ( ſuch as Moollen.) 


2. That this is not a meer lambent Fire, but ſuch as is 
accompanied with a 2 Heat. 
3. That this Light depends ſo immediately on the At- 


== 72rition, as to diſappear where that ceaſes, 


4. That it requires a very thin and rare Medium, in or- 
der to its Appearance : And the thinner the Mediam, the. 
greater the. Appearance. 


ExeERIMENT. II. 


Concerning the Attrition of Flint and Steel 
in Vacuo. 


Aving provided a Steel Ring about 4 inches 
diameter, and 4 of an inch thick, I fix d it 
etween two pieces of Wood (of a leſs diameter) 


on the Spindle with: the Nuts, as in the for egoing: 


Experiment ; the Edge of the Ring ſtanding out- be- 
ond the Extremity of the Wood which held it, a- 
out half an inch. The Braſs Plate (which I made. 

uſe of for faſtening the Moollen for the Attrition of 

the Amber) ſerv'd here alſo to fix a Piece of Flint, 
an Edge or Corner of which was placed towards the. 


- Steel: 
a © 


I 
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Steel : And this Braſs Plate, by vertue of its Spring, 
would hold the Flint pretty {ſtrongly to the Steel, 
notwithſtanding: ſome parts of it might be worn or 
chipp'd off by the rapidity of the motion: And in 
this manner *twas cover'd with a Receiver, a Braſs 
Plate and Box (as the former was). 

Before any Air at all was exhauſted, the great Wheel 
was turn'd, which gave a motion to the {mall one, 
and conſequently to the Steel; and by its colliſion 
with the Flint, there were Sparks of Fire produc'd 
in great plenty: But after ſome Air had been with- 
drawn, and the motion given, as before ; the Sparks 
which then appear'd, were neither ſo numerous as 
before, nor ſo bright and lively, And as more and 
more Air was ſtill drawn out of the Receiver, ſo 
this Change in the Sparks produc'd, became more 
and more manifeſt, At every ſtop made, to repeat 
the Experiment in an higher degree of Rarefaction, I 
found the Sparks till to diminiſh, both in their 
Luſtre and their Quantity; till at laſt, when the Re- 
ceiver came to be well exhauſted of Air, there was 
not one Spark to be ſeen, thoꝰ a much- greater motion 
was given than before, and conſequently a more 
ſtrong and valid collifion of the Flint and Steel. All 
the Appearance in this caſe was, only a faint, conti- 
awed, little Streak of Light, viſible on the edge of the 
Flint that was rubb'd by the Steel. | 
This being try'd, there was then ſome Air let in- 
to the Receiver, upon which (the motion being gi- 
ven as before) ſome Sparks were diſcover'd, but of 
2 dull gl-omy hue : Upon the letting in a little more 
Air, by I know not what accident, the whole quan- 
tity of Air forc'd it ſelf in, and then the Wheel. be- 
ng ſet to work again, the Sparks appear d as numerous 
and as vivid as at firſt, | i 

e 
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The Concluſion therefore from this Experiment is, 
That the Airs Preſence is abſolutely neceſſary to that vi- 
= gorows expanſive Motion of the Parts of Bodies, wherein 
= the Nature of Culinary Fire conſiſts. 


Qu. Whether the Light viſible on the edge of the 
Flint, when the Receiver was well exhauſted, was 
not of the ſame (lambent) kind with other Lights 
produc'd by the Friction of certain Bodies, of which 
W mention is made in ſome of our Experiments ? 


EXPERIMENT III. 


Concerning the Attrition of Glaſs, and various 
sa ther Bodies, in Vacuo. 


1. Concerning the Attrition of Glaſs and Woollen. 


Took a Glaſs Globe of about 4 inches diameter, 
4 having a Paſſage thro the middle of it to re- 
W ceive the Spindle, which was faſten'd to it with 
Corts and Screws, The Moollen againſt which the 
Friction was to be made, was the coarſeſt ſort of 
that which is e us'd for Gartering, which 
WI choſe purpoſely on the account of its harſhneſs, 
as being likely to improve the Phenomenon to a 
higher degree than the Cloth-Liff IJ had us'd before. 
This was wrapt about the Arms of the Braſs Spring, 
Wand being ſcrew'd down to its place, gently em- 
. brac'd 
— 
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brac'd the Globe: Then a large Receiver was put 
over all, and the Pamp being ſet to work, in a lit- 
tle time the Air was exhauſted out of the Receiver. 
The great Wheel being then turn'd, gave fifteen 
Revolutions to the included Globe, at each of its 


own : Which ſwift Motion giving a ſmart Attrition 


on the Woollen, quickly produc'd a beautiful Pheno- 


menon, viz, a fine purple Light, and vivid to that 1 F 
degree, that all the included Apparatus was ealtly | 
and diſtinctly diſcernable by the help of it. And 


thus it continued while the Friction laſted. 


Upon the letting in a little Air, the Light and the 
Colour were both chang'd ; the Light impair'd in 
its Brightneſs, and the Colour in its Tinfure. And 
as the Air, at ſeveral times, was ſuffer'd to return 
into the Receiver again, fo did the Light till be- 
come more pale and faint; tho? even when the Re- 
ceiver was quite fill'd with Air, ſome feeble Light i 
would ftill diſcover it ſelf, upon the ſame Attrition .. 


given as at firſt, 


I found, that this Purple Light was viſible no where, | 1 
but only 07 the Ar ms 0 the Braſs Spring, where the 3 h 
Glaſs in its motion rubb'd upon the Woollen; and, 


that the Dimenſions of it were about half an inch 


in breadth, and one inch in height: And farther, | 


That it did all the while remain ſteddy in its poſi- 


tion, without any the leaſt Undulation, tho* the mo- 


tion of the Glaſs was fo conſiderably ſwift. 


* 


Some 
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Some Varieties occurring in the Experiment laſt men- 
tiowd, at various Trials, 


When this Experiment came to be repeated two 

or three times, with the ſame Glaſs; no Purple Light 

would appear, but a Pale one only ſucceeded in its 
room; neither could I recover the Purple with that 

= /ame Glaſs, by any methods whatſoever that I could 
u 


L. 

When I took a freſh Glaſs; after IJ had made uſe 
of it (this way) two or three times, the Purple was 
loſt again, and could not be retriev'd. And if a new 
one were us'd, the Effect would {till be the ſame. 

= Sometimes, if. the Glaſs were taken out after a 


violent attrition, it mould be ſo hot, as ſenſibly to offend 
= the Hand that held it: And the Woollen would ap- 
pear not only diſcolour d, but perfectly burnt through. 
Sometimes the Light would not be confin'd to 
thoſe ſtrict Bounds already mention'd, but world be 
E /pread quite round the Globe, and make an entire conti- 
| 2ued Circle, all the time of the motion; notwith- 
ſtanding that it touch'd the Woollen in no more 
parts, than it did in the former Experiment. 
W . Sometimes a perfect diſtinct Halo would appear, 
ſpreading it ſelf quite round the fixed Light. This 
I attribute to ſome Particles of Water, inſinuating 
I themſelves, by the Spindle, thro' the Box on the 
upper Braſs Plate (where Water is always kept, to 
prevent the entrance of Air in that place:) For this 
= Water 3 along the Spindle, till it reach'd 
c ſome part which was of a greater extent, would 
there 8 as I conceive) by the violence of the mo- 
tion given, be thrown all about the Receiver in 
1 B ſmall 
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- form'd a Contrivance to prevent the ſcattering of | 


to break from the agitated Glaſs in a very odd: 


if -9& T — 
ſmall drops; ſome of which being very likely to 
fall on the Woollen, would there be heated to a con- 
ſiderable degree by the attrition of the Glaſs; and 
being conſequently evaporated, would appear there 
in the form of a Halo, ſurrounding the Light. And 
what confirms this Solution, is, That having ſine o 
the Water, no ſuch appearance of any Halo has 'm 
been obſerv d. But to proceed I 
In this Experiment I have ſhewn the Effects of 6 
the Attrition of Glaſs on Ordinary Moollen; I would Li 
now add an Experiment concerning the Attrition i 
of Glaſs on Moollen ſome way prepar'd or qualified be- N. 


I took ſome of the *foremention'd Liſt of Cloath, 
which had been drench'd in Spirit of Wine; and 
faſten'd it to one Arm of the Braſs Spring : And . 
ſome of the ſame Liſt, which had been ſteep'd in 
Water impregnated with Salz-petre, I ty'd to the 
other Arm of the ſaid Spring: But both pieces were ik 
well dry'd before I made uſe of em. 1 

Then, upon the Attrition, I obſerv'd the Light 


form, reſembling that of Lightning. This is mani- 
feſtly different from the laſt Phenomenon: For there 
indeed we had a delicate Purple-colour d Light; but 
here, a brisk fulgurating Light, ſcattering; it ſelf a- WM 
bour in Flaſhes, and darting with a force from the 
furface of the revolving Glaſs. 1 


2. Con- 1 * 
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| 2. Concerning the Attrition of Glaſs on Oyſter-ſhells. 


XZ Inſtead of the *formention'd Moollen, I made uſe 
Rot two flat Oyſter-ſbells, well dry'd: Each Arm of 
the Braſs had one fix'd to it. Upon the uſual 
| motion given, a Light appear'd, reſembling a feerce- 
flaming Spark, juſt upon that very ſpot where the 
* ZGlaſs and the Shells touch'd one another. This 
Light did not dilate or extend it ſelf, but kept 
ithin the bounds where it firſt appear'd; and it 
vas but a ſmall compaſs that it appear'd in. 


3. Concerning the Attrition of Oyſter-ſhells on 
Woollen. 


The Succeſs of this Trial was, that it produc'd a 
Fight, but an obſcure and dim one, and, at beſt, 
ke a faint Halo. 


* 
7 A 


| 4. Concerning the Attrition of Woollen on Woollen. 


I took ſome of the Liſt formerly mention'd, and 
Wound it. about the edge of a Wooden Wheel, which 
bad caus'd to be turmd for that purpoſe. This 
WF heel (with its Round of Woollen) I faſten'd on 
e Spindle; and ſome of the coarſe Garterive was 
Wo put about the Braſs Spring. The Reſult was, 
at upon the motion given (as uſual,) a ſmall glim- 
ring Lone appear'd, but ſuch as gave no pro- 
Nec of being any way improvid by the continu- 
Nee of the motion: The Woollens were not in the 
3 E 2 | leaſt 
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leaſt 8 tho? the Friction was ſometimes. 


more than moderate; neither was there any ſign at 


all of ſuch an Effect, as hath been ſhewn to be pro- 


duc'd by the Attrition of Woollen on other bodies: 
The Light (which had been produc'd) totally diſap- 
pear d upon the re- admiſſion of leſs than a quarter 
part of the Receiver's natural content of Air, tho? 
the Attrition made then was as great as it had been 
at any time before. 
*Tis further to be obſerv'd, that I could never 
find, that the different Colours of Moollen contributed 


in any of theſe Experiments. 


The ſeveral Particulars of Fact which we learn. 
from theſe Experiments, are reducible to the follow 


ing Heads : 

hat a Purple Light was produc'd by the Attrition of 
Glaſs on Woollen (in Vacuo.) 
That the Purple Light decay d, both as to its Tincture 
and Vigour, upon the admiſſion of the Air; and did 
more and more do ſo, as more Air was let in, 


That this Purple Light is loſt, after two or three ſuc- 
ceſſive Trials with the ſame Glaſs, | 


That the bounds to which the Parple Light confines it 
ſelf, are of different and various extents; reaching ſome- 


times all round the Globe, and at other times be- 


ing only about the place of the attrition ; but ſtill 
Z#edady, and without Undulation. 


| That 4 brick Fulgurating Light was produc'd by the 
. attrition of Glaſs, on Woollen impregnated with ſaline and 
fpiritaous parts. | 

That a Red Fiery Light was produc'd upon the attri- 


tion of. Glaſs on Oyſter-ſbells, which Light was confin d 


within 


any thing to the different Colours of Light, exhibited 
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within æ narrow compaſs, and did not fpread it ſelf far 


ther about. 
That a faint dim Light was produc'd, upon the at- 


trition of Woollen on ter bells. 


That a ſmall glimmering Light was produc' d, upon the 
attrition + Woollen on Welles j Ads not 3 
by the continuance of the Motion, and which diſappear d 
upon a ſmall admiſſion of Air. 

That in the attrition of Glaſs on Woollen, not only 4 
Light, but alſo 4 great Heat was produc'd ; diſcoverable 
by the Glaſs, and its Effects on the Woollen too. 


And from theſe Obſervations we may make the. 
following Remarks. 

Firſt, That different ſorts of Bodies afford us remar- 
kably-different Lights, different in Colour, and different 


in Force and Vigour, This appears from the particu- 


lar matters of fact now ſet down. 

Secondly, That the Effects of an Attrition may be 
various, according to the different preparation. and ma- 
nagement of the Bodies which are to endure it, Thus 


the Woollen, tinctur'd with Salts and Spirits, gave 
ſuch a Friction, as produc'd quite a new ſort of 


Light. | | 
Thirdly, That Bodies which have yielded a particular 


Light, may be brought by Friction to yield no more of 


that Light, | 
This is plain, from the #range and ſurprizing loſs 


of the Purple Colour, after two or three Trials made 
with the ſame Glaſs; for that Parple could not be 


recover'd by any Art or Means whatſoever. 
A Pale Light indeed was produceable from the. 


ſame Glaſs afterwards, but the Purple was irre- 


treivably loſt : Therefore the Purple-colour'd lumi- 
nous Matter muſt either be quite ſpent (that is, evapo- 


rated 


4 ST mn ** 1 
3 1 = 3 2 


[ 30 ] 


rated and carried off) by the Attrition, or elſe the 
Configuration and Texture of the Glaſs underwent fuch 
a change by that ſame Action, that it was no longer ca- 
pable 1 admictino the Purple Light. 

If the Cauſe were from the Conſumption of the Mat- 
ter, then we may reaſon thus; That that certain de- 
terminate quantity. of colour d-luminous Matter, which ts 
lodg d in | Xu Bodies, may, by. a Conrſe of repeated Attri- 
tions, be quite exhauſted and carried away, 

Further ; becauſe a Pale Light is produceable af- 
ter the other is gone, we may likewiſe upon the f 
ſame Suppoſition argue thus: That ſome ſorts of I 
colour d-luminous Matter are, more eaſily ſeparable from 
Bodies than others; or, That they require different de- 
grees of Force and Friction, in order to their @uapora- 
tion and diſchar b. | 

And this is kighly reaſonable, ſince the Parts of 
differently-colour'd Lights are undoubtedly, of aff 
rent magnitudes and bulks; and conſequently, That 
Force which may. be ſufficient to put ſome of *em 
into vibratory expanſive motions, may not be ſufficient 
to produce the Ifke Effects upon others. 

On the other hand, if the loſs of the Purple was 
owing to the alter d Tone or Texture of the Glaſs, then I 
the Concluſion. will be, That Bodies may be ſo chang'd 3 
by proper degrees of Friction, as to retain ſome ſort of 
colour d- luminous Matter, which they did once emit (as 
here the Purple;) and to emit another ſort, which they 
did at firſt retain; (as in our Caſe the Pale Light.) 

Now, in favour of the latter of theſe two (and, 
as I take it, the only two poſſible) Cauſes, it may 
be. alledg'd, That the next Experiment will prove 
to us a Diminution of Light, or a Decay of its Force 
and Colour, conſequent upon an Attrition. But then, 
as we ſhall ſee, thoſe Bodies are both hard and in- 


flexible, 
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flexible, ſuch as, by rubbing, would wear and alter 


one another's Texture : And beſides, the Phenome- 
non there, is only a dimination oy _ of the Strength 
and Laſtre of a Colour ; a meer gradual alteration of 
the /ame Colour, not the production of a em and 
different one. On the contrary, in this Phenomenon 
now before us, one Colour is loſt, and a very diffe- 
rent one appears in its room: And the Attrition 
here us'd, was that of a ſeft and yielding Body a- 
gainſt a hard and inflexible one; ſo that the wear- 
ing of the Parts, and the deſtruction of their Spring 
or Tone conſequent thereupon, is not here ſo eaſily 


conceivable. However, upon the whole, I ſhall leave 


it as a 


Query. Whether the loſs of the Purple Colour be 
owing to the. Conſumption or the. Retention of the 


matter? 


ExpERI- 
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ExPERIMENT IV. 


Concerning the Attrition of Glaſs on Glaſs. 


Fitſt, In Vacuo. 


T Took a Glaſs Globe about three inches in diame- 

ter, which I fix d to the Sindle; and to the 

two Arrhs of the Brof Spring were .ty'd two ſlips of 

thin Board, which had pieces of a Glaſs Tube faſten'd 

to *em, by the means of ſome ſmall NeaPd Wires 

which were put thro' their cavities. Theſe Wires 

likewiſe pafs d thro' ſome holes in the Board, made 

for that purpoſe; and ſo kept the pieces of Tube 

5326. firm and tight in their places. All this was cover'd 

ele Me vith a large Receiver (as uſual); and the Pump be- 
ing wrought, the Air was exhauſted. 

The great Wheel then being turn'd, a ſwift mo- 
tion was given to the included Globe; and by the 
friction of this on the *foremention'd Tubes, a conſi- 
derable Light was produc d. The whole included Ap- 
paratus was perfectly diſcernible by it; and the Illu- 
mination had been much greater, had not the Day- 
light prevented. (For it was then but a little paſt 
Five P. M. in the Month of February, the Horizon 
being clear, and the Room open wherein the Expe- 
riment was made.) The Colour of the Light pro- 
duc'd, reſembled that of melted Glaſs : And, which 
is very remarkable, this glowing Colour did not 
appear only juſt upon the Parts where the Friction 
was made, but alſo at the Extremities of the Tubes, 
where the Globe did not touch 'em. 

; Secondly, 
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Secondly, In leſs-rarefied and Common Air. 


| | HE Air being ſuffer d to enter the Receiver 
3 {3 by degrees, and at ſeveral times, the Motion 
Was given at each of thoſe Ingreſſes of the Air: And 
the Phenomenon here obſerv'd was, that 10 ſenſible | 
decay of Light or Colour was to be diſcover'd, at any of . 
thoſe times: Except only that at laſt, when the 
Tubes by much rubbing were worn, and conſequent- 
ly their Spring leſſen d and impair'd, then indeed the 
Light would be diminiſh'd, in proportion to the 
abatement of their force on the moving body. And | 
this I have often obſerv'd, when the motion has been 
made for ſome time in Vacuo, or in Common Air. ll. 
So that I queſtion not, but if the Experiment had | 
been begun where it ended, (iz this Trial,) the leſſer | 
Light would then have been exhibited in YVaceo. 
t is, had the Experiment been made, even in 
Vacuo, with Tubes thus rubb'd and worn, and conſe- 
quently their Spring weaken'd, a leſs Light would 
have been produc'd, than if the Experiment had been 
made in Pleno, with Tubes not thus weaken'd and.im- 
pair'd by the attrition.) 7 
NB. I have ſince tried this ſame Experiment 
in Vacuo, and that about Noon, ina clear day. And 
J found, that the Light was even then as ſenſible, as 
that of a piece of Red-hot Glaſs, of the ſame big - 
neſs, would have been in the open Air. Let this ap- 


pearance, as diſcernible as tis, continues not any lon- 
ger than the motion is continued. 
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By this Experiment we learn, 
Firſt, That a conſiderable Light is produceable by the 
Attrition of Glaſs on Glaſs, (that is, of ſome ſorts of 
hard Bodies, on others of the ſame kind) in Vacuo. 
Secondly, That this Light continues unalter'd upon the 
admiſſion of Air. js 
Coroll. We may ſee the difference therefore between this 
Light here produc d, and thoſe mention in other Experi- 
ments: For this endur'd without change the ſhock _ 
of the returning Air; whereas moſt or all of thoſe 
formerly recited, underwent ſeveral (gradual altera- 
tions, according to the degrees of the Air's admiſſion. MK 
Thirdly, That when the Tubes were worn by the Fricti- 
on, there was an abatement of the Light: and the more 
wearing, the more abatement. 0 
Coroll. We may ſee from hence, how much the due Spring 
and Tone of the Parts contributes to the emiſſion of Light, 
in thoſe Bodies whith will emit it. So that we ma 
reaſonably believe in general, that very great alterati- 


ons may be wrought in Bodies as to their Luminous qualities 


0 _ perties, either leſſening and dtſtroping them on one 
hund, or perhaps encreaſing hn 2 them on the 
Os © 7 | res upon then, 


other by the al lions of «other contiguous Bo 
' arcording a8 thoſe 'attions tend, either to the weakning or 
5 the Spring and Tone of their Parts. | 

I have, only two Obſervations to make farther, 
-with regard to this Experiment. ; . 

Hirt, That the Glaze or Poliſb on the ſurface of a 
Glaſs, adds nothing to the Light, as far as I can find by | 
c © OS hu 11 

Secondly, That tho? this Colour be like that of red- 

hot or melted Glaſs; yet the Glaſs is not really in ſuch 

a ſtate as to be red-hot, ' becauſe this Colour never out- 

lives the motion, but is gone preſently upon the ceaſing | 
of it; (as has always been obſerv'd, in the darkeſt 
| | . Night :) 
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Night:) whereas if *twere really red-hot with the 
motion, the .appearancer mult neceſſarily be prefer d 


for ſome ſmall time, atleaſt, 


LAY 
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ExrERIMENT V. 


Concerning the Attrition of Glaſs on Glaſs, . 


auuder Water 


HIS is no more than a Repetition of the laſt 


Experiment in another Medium; for the whole 


Apparatus (there mention d) was now entirely im- 
— in Water. Upon the firſt Friction the Elobe 
on the Tubes, a pretty brick Light was produc' d, which 
inlighten'd the whole Body of the Water. The parts 
of 5 Tubes, mhere the Friction was made, were diſtin- 
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„and in no long time 11 died away, For the 
Water grew thick and turbid, by the Grit or Powder 
of the Glaſſes, which was worn off by the Attrition. 
It approach'd continually nearer and nearer to the 
Colour of Whey, ſo that the Light could be but 
juſt diſcover'd, as glimmering through the body of 
it; and that not continually neither, but with iaterrap- 
tion, and like faint Flaſbes ſent out at a diſtance, Tho 
at ſome other trials, I have obſery'd the Light to be 
more conſiderable than it was at this time. 

The Duſt rubb'd off by the Attrition of the Glaſſes, 
I view'd thro' a good Ae; the . Particles of it 
appear'd to be of a long an Rongler, un but TI 
cou'd not diſcover the leaſt ſign of their having been 
any way in Fuſion or melted, - 21 
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We ſee therefore , that Light- is produceable by 
the Attrition of Glaſs on Glaſs; not only in Vacuo, and 
Common Air, but alſo in Water too. And hence tis 
.evident further, that the Glaſſes are not heated red- 
hot by the Attrition; whatever ſuch reſemblance the 
Colour carries along with it. 


An Experiment concerning the Praduction of 4 conſidera- 
ble Light, upon a ſlight Attrition of a Glaſs Globe ex- 
hauſted of its Air. 


Took a Glaſs Globe of about ꝙ inches diameter, and 
| exhauſted the Air out of it; then (having turn'd 
a Cock, which prevented the return of the Air) I took 
it from the 1 The Globe being thus ſecur'd, I 
fix'd it to a Machine, which gave it a ſwift Mo- 
tion with its Axis perpendicular to the Horizon: 
and then applying my naked Hand (expanded) 
to the ſurface of it, the reſult was, That in a 
very little time a conſiderable Light was produc'd. 
And as I mov?d my Hand from one place to ano- 
ther (that the moiſt Effluvia, which very readily 
condenſe on the Glaſs, might, as near as I could, be 
thrown off from _ — of it,) by this means the 
Light improv'd; and fo continued to increaſe, till 
words in Capital Letters became legible by it: (as 
has been obſerved by Spectators.) Nay, I have 
found the Light produc d to be ſo great, that a large 
Print might without much difficulty be read by it : 
and at the ſame time, the Room, which was large 
and wide, became ſenſibly enlightned, and the Wall 
was viſible at the remoteſt diſtance, which was at 
leaſt 10 Foot. The Light was of a curious. Purple 
9 Colour, 
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Colour, and was produc'd: by a very ſlender touch 
of the Hand; the Globe at the ſame time being ſcarce 
ſenſibly warm: neither could I ever find, that a more 
violent Attrition did contribute any thing to the en- 
creaſe of the Light. 

Now after this Attrition of the exhauſted Globe 
had been continued for ſome time, the Cock was 
turn'd, which gave liberty to the Air to enter 
into the Globe through the Joynts of the Screws ; 
the motion of the great Wheel, and the application 
of the Hand, continuing all the while as before. 
Then I obſerv'd, that-as the Cavity of the Globe 
became more and more repleniſh'd with Air, ſo the 
mode of the Light continued to alter, till the ſame 
quantity of Air was re- admitted, as had been ex- 
hauſted. And when ſuch a quantity was once en- | = 
ter'd, there was then as great a difference between - - i 
that Light and the Light produc'd when the Globe. | 
was empty of Air, as between the Lights produc'd. 
from Mercury, when the Experiment was. made. in 
Vacuo and the open Air. For if a Man touch'd the - 
Globe with his Fingers, there were ſpecks of Light 
(tho? without any great Luſtre) ſeen to adhere to 
them. Nay, while my Hand continued upon the. 
Glaſs, (the Glaſs being in motion, ) if any Perſon ap- 
proach'd his Fingers towards any part. of it in the 
ſame Horizontal Plane with my Hand, a Light would 
be ſeen to ſtick to *em, at the diſtance of an inch or. | 
thereabouts, without their touching the Glaſs at all; f 
as was confirm'd by ſeveral then preſent. And *twas | 
obſerv'd alſo, that my Neckcloth, at the ſame time, at | 
an inch or two diſtance from the Globe; appear'd of 
a fiery Colour, without any Communication of Light 
from the Globe. | | | PAY 
| 18 


= 
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This was the Event of this Experiment, at the 
firſt time of making it; in which caſe the Air was 
let into the exhauſted Globe all at once. 

But at the ſecond time of making this Experiment 
the Air was not all let in at once (as before,) but 
gradually, and at ſeveral times; by which means the 

Modes of Light produc'd in the ſeveral different 
Mediums was the better obſervable : Tho? it muſt 
be own'd, that here was no great alteration of the 
Light, either as to its Vigour or Colour, till ſo con- 
ſiderable a quantity of Air was let in, as amount- 
ed to more than one quarter part of the Globe's 
natural Content. But many times, before half its 
Content (as near as I could gueſs) was let in, the 
Light began to branch it ſelf into pleaſant Figures, 
from that ſide of the Globe touch'd by the Hand; 
ſo that the whole body of the Globe was fill'd 
with theſe fine Appearances. And as more Air 
was admitted, ſo the Stems of theſe Branches of 
Light became more and more {lender and minute, 
ſtriking then alſo againſt the oppoſite ſide of the 
Glaſs, and rebounding from thence in a manner 
very ſurprizing, and delightful to behold ; till at 
length, more Air {till being let in, the Light and 
the Figures both diminiſh'd, and continued fo to do, 
till rhe Appearance became the fame as was related 
at the concluſion of the firſt Trial. . 
I would only note here, That what difference 
ſever there was, as to the latter parts of theſe 
two Trials, the former parts of both were alike; 
except only, that in the ſecond Trial, upon the ap- 
plication of a piece of white Sheeps-leather, a good 
Light was produc'd while *twas held to the Globe 
with the Wooll-fide next it; but when "twas _ 
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with the other ſide to the Globe, tho? it was con- 
tinued thus expos'd for ſome time, yet no Light 
appear d: But then turn it again, and the fame 
Light would appear as at firſt. And thus it happen'd 
upon ſeveral times repeating the ſame.. 


Having taken notice (in the Experiment now-- 
recited) that the higheſt degree of Rarefaction of the 
Air in the Globe, is by no means neceſſary to. the pro- 
duttion of this Light, . ſince it would be very little leſ- 
ſen'd, either as to Vigoar or Colour, till ( perhaps) more 
than one _ part of the Air was let in: I would 
add further, That I have often obſerv'd the ſame - 
thing, as to the Lighs produc'd in the Mercurial 
Experiments; tho' the Colour indeed was not the 
fame, far in thoſe Experiments it was always pale. 
And ſince in thoſe Experiments with Mercury, there 
is ſuch a ſeeming congruity of Appearances, in all 
circumſtances, with thoſe made on the Attrition of 
Glaſs without it; one might conjecture with ſome - 
probability, that the Light produc'd proceeds from 
ſome Quality in the Glaſs, (upon ſuch a Friction 
or Motion given it,) and not from the Mercury 
upon any other account, than only as it is a pro- 
per Body, which, by beating or rubbing on the 
Glaſs, produces the Light. And that which ſeems 
to back ſuch a Conjecture, is, that having rubb'd 
the upper or empty part of a Mercurial Barometer 
between my Fingers, a Light follow d upon it with- 
out any motion of the Quickſilver. But notwith- 
ſtanding all this, the matter is doubtful; and there 
may (for all that we know) be a Luminous Qua- 
lity in Mercury, as well as in Glaſs or other Bo- 
dies; which the following Experiment (purpoſely 
made) ſeems to countenance.. . | ; Y 

; tooK 
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I. took a ſmall quantity of Quickſilver, and put 
it into a Galley-pot, wherein Varniſh had often been 
us'd, by which means the Pot was pretty well li- 
ned with it. The Weather at that time was moiſt, 
which influenced the Varniſh fo far, as to ſoften it 
a little. Now when this Galley-pot, with its con- 
tain'd Mercury, came to be in Vacuo; as ſoon as 
the Pump was ſhook, a Light appear'd : and this 
without. any concurrence of Glaſs, or the aſſiſtance 
of a more proper and favourable Seaſon. I purpoſe- 
ly mention the moiſture of the Weather, becauſe a 
'humid Air would ſometimes render the Experiment 
unſucceſsful, .even in Glaſs, or at leaſt take off very 
much from the Appearance of it. 

Farther; I am inform'd by ſeveral Perſons of 
Credit, That Mercurius dulcis, it broken in the dark, 
will yield notable Flaſhes of Light. But ſince the 
Mercury in that Preparation is pointed with Salts, 

(and each Globule of it conſequently wrapt up in 
the ſame,) a Man can't be ſure that the Salts do 
not contribute to the Phenomenon: For I have of- 
ten obſerv'd, that Loaf - ſugar, when ftruck or bro. 

ken in the dark, affords a Light; and I can't tell 
but Salts, as cloſely united in their parts as Sugar, 
=_ upon a violent ſeparation. of em, do ſo like- 
wiſe : But this I intend to enquire into by ſome 
farther Trials, viz. F:rff, I deſign to try whether 

| Mercarizs dulcis will afford any Light, when broken 
in Vacuo; ſince, if it proceeds from the Mercury, 
and there be ſuch a quality in that Body, *tis highly 
reaſonable to expect it then, ſo rare a Medium being 
the moſt proper to diſcover it in. Secondly, What 


the Salts will do without Mercury, both in the open 


Air and in Vacuo; for there are ſome Bodies, which 
appear luminous in the open Air, and yet totall 
| loſe 
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loſe that guatny in Vacuo, As for inſtance ; I took 
a piece of Wood, (which I ſuppoſe had lain under- 
ground a canſiderable time,) very moilt, but not 
rotten. In the dark it appear'd very vividly 
of the colour of Fire : But having inclos'd it in 
a Receiver on the- Pump, I found that as the Air 
was withdrawn, the Fire-like appearance propor- 
tionally decay'd; till at laſt in Vacuo, it became per- 
fectly void of Light; and then, as the Air was let 
in again, ſo it recover'd its firſt brightneſs. This! 
repeated ſeveral times with the like ſucceſs, 


But to return now to the Experiment. The mat- 
ters of Fact to be obſery'd from thence, are reduci- 
ble to the following Heads. F SN” 

The Production of a Light by the Friction of the 
Hand on the ſurface of the Exhauſted Globe. 

The great improvement and _—_ of this Light, by 
the motion of the Hand from one place to another. 

The flightneſs of the Friction requiſite to produce 

n this Light; and its not encreaſing by a more violent 
f 7 ONE. 


The Alteration of the Light, upon the Re-adwiſſon of 
the Air. 


The Continuance of that Alteration, as more and 
more Air was admitted. am qe e 
The Light's communicating it ſelf to Bodies plac'd 
near it, when the whole quantity of Air drawn out 
was re-admitted. 6 : > ord. 
This, when the Air was let in aff at once. | 
But when the Air was let in 3 : then 10 
great change of the Light, as to colour or vigour, till 


more then g of the Globes natural content of Air was 
admitted. "oe et, 
G | ; The' 
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The wonderful Figures, Branchings, and Reverbe- 
rations of the Light, as more Air was let in, till it 
came to the bounds of a certain quantity of Air ad- 
mitted, where the appearance was at the height. 

The gradual diminution both of the Light and Fi- 
gures, (after it was come to that limit,) upon the ad- 
miſſion of more and more Air. 


An Experiment concerning the Electricity of Glaſs, diſ- 
covering it ſelf in an extraordinary manner, upon a ſmart 
Attrition of it. 


Aving procured a Tube, or hollow Cylinder, 
of fine Hint Glaſs, about one inch diameter, 


and thirty in length; I rubb'd it pretty vigorouſly ] 
with Paper in my Hand, till it had acquir'd ſome de- A 
gree of heat. I then held it towards ſome pieces of 
Leaf-Braſs ; which were no ſooner within: the Sphere j 
of Activity of the Eflavia emitted by the Tube, but 

they began tobe'put into brisk motions, and yielded. 

the following ſurprizing appearances. 

They would leap towards the Tube, at a wery conſide- 
rable diſtance. from it; nay, I have found, that ſome- 
times the diſtance of 12 or more inches has not pre- 
vented. their doing ſo. 

Sometimes they, would adhere and faſten to the 
Tube, ſettling themſelves on its ſurface, and-there 
remain quiet: and, fometimes they mould be thrown off”. 
from. it, witha ver great force, even to the diſtance of 
For 7. inches. And not only when they adher'd to the 
ferjace of the Tube, would they thus ſuddenly and 
precipitantly be driven from it; but alſo in, their mo- 
tiam of aſcent towards it, even when they were ad- 

; vanc'd 
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vanc'd fo far as to touch the Tube, this repellent 
force would take place, and hurry them downwards 
with a great velocity. | = 

And (which ſtill adds to the Wonderfulneſs of the 
Phenomenon) they would often repeat this alternate 
riſing and falling; the Attractive and Repulſive forces 
(whatever they are,) exerting themſelves as it were 
by turns; the one drawing up, and the other beating 
down theſe light bodies; and that for ſeveral times 
one after the other. | i 

Neither is this all the variety which the Phenome- 
non afforded; for ſometimes they would move but 
ſtomiy towards the Tube, ſometimes they would e- 
main a ſmall time ſuſpended, between the Tube and the Ta- 
ble on which they were firſt laid; and at other 
times (which is no lefs ſtrange than the former) they 
would ſeem to ſlide along in the Direction of the ſides 
of the Tube, and that without touching it. e 

But beſides theſe, there are yet ſome other Obſer- 
vations relating to this Experiment, which I think 
not amiſs here to mention. 

Firſt, The hotter the Tube was made by rubbing, 
to the greater diſtance did the attractive force extend it 
ſelf. But that it will anfwer m 3 to any de- 
gree of heat excited, is what I will not venture to 
determine. I mean; whether, encteafing {till the de · 
gree of heat in the Tube, the Sphere of t ie attractive 
Power will ſtill be proportionably enlarged ; or whe: 
ther there may not be ſome certain degree of heat, 
which may carry the attraction to its utmoſt limits 
of diſtance, ſo that all degrees above that, ſhall 
produce leſs powerful effects this way: Whether this 
beſo or no, (I fay,) is a point which will require far- 


ther Trials, and more Conſideration, in order to a 
compleat decifion of it. 


Ta | Secondly, 
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Secondly, Tho? all the various appearances now 
mention'd, as to the motions of the attracted little 
Bodies, do not happen at every Trial, yet many of 
them are obſervable at all times ; neither are there 
any hinted, but what I have at ſome time or other 
punctually obſerved. And the reaſon of this diffe- 
rence, feems very probably to ariſe from the different 
Temper and Conſtitution of the Air. For when the 
Air is clogg'd, either with hamid and aqueous, or other 
more groſs and ſolid parts, rais'd up from the vaſt Fund 
of Terreſtrial matter here below, there's no doubt 
but the reſiſtence theſe fine Effluvia then meet with 
in their way, muſt be much greater than when the 
Air is free, and no ſuch Impediments lie to oppoſe 
them in their paſſage. For the Effluvia, how ſub- 
tile ſoever they can be imagin'd to be, are yet Body 
and Matter, and muſt therefore be liable to the com- 
mon Laws of Bodies, which is to be reliſted in ſome 
proportion to the ſtrength and denſity of the 
Medium, Neither is it improbable, but that in a 
moiſt Conſtitution of the Air, the watery parts may 
run together, and condenſe on the ſurface. of the 
Tube; and fo choak up and obſtruct the paſſage. of 
the Matter, which otherwiſe would be emitted very 
vigorouſly from thence. And indeed, I have always 
obſerv'd,that moiſture is a great Enemy to all Experi- 
ments of this kind : 'The reaſon of which, I think, is 
pretty obvious from what was juſt now hinted about 
the reſiſtence. 


| How- 
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However, there is an Experiment, which looks, as it 
were, like an ocular Demonſtration of this; in 
which, the reſiſtence of the Effluvia by certain little 
Bodies interpos'd, was render'd manifeſt even to the 
Senſe. For having plac'd a piece of fine Muſlin be- 


tween the Tube and the foremention'd pieces of 


Leaf-Braſs; all the excitation I could give the EMu- 
via by ftrong rubbing, would not raiſe them: ſo far, 
as to make them give the leaſt ſenſible motion to 
any one of thoſe little Bodies, even tho? the Tube 


was held very near them: yet at the ſame time, if 


the Muſlin were taken out of the way, the Efſfluvia 
would impreſs. thoſe Bodies ſo vigorouſly, as to give 
them a motion. at 3 or 4 times that diſtance. And 
this Phenomenon, I think, will eaſily be allow'd to be 


the meer Effect of the Obſtruction of the paſſage of 


the Effluvia by the fine Threads of the Linnen ; which 
threads either wholly ſtop'd and detain'd, or elſe 
broke and obtunded the force of thoſe active parts 
emitted from the Tube by Friction ; ſo that they 
could not ſhake or agitate the light- Bodies, that lay 
expos'd to them. 

I could add moreover, That not only the moiſt, but 
the cold Temper of the Air, may be partly a cauſe of 
the Differences diſcernible in the Effects of this Ex- 


periment: For when it was firſt made, it was: 


Summer- time, as well as dry weather; and the fuc- 
ceſs ſeem'd to be more conſiderable then, than it 


has been ſince the declenſion of that Seaſon of the 
Year. And indeed, conſidering that all thoſe Effects of 


the Effluvia upon other Bodies, muſt depend either 
upon the quantity of the ſubtile matter emitted, or the 
force and velocity of its impulſe, or elſe upon both theſe 
tonjunctly; *tis not ſtrange that warm Summer-wea- 


ther ſhould cauſe a conſiderable difference: becauſe the 


vigorous- 
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vigorous action of the Solar Rays does then more 
effectually ſhake the parts of all Bodies, opens and 
unlocks their Pores, and ſo makes way for a freer 
and more plentiful emiſſion of their Effluvia; and 
becauſe alſo, at the ſame time, the more fine and 
rarefied ſtate of the ambient Medium (the natural 
reſult of a predominant heat) will allow them 
to expand themſelves with more advantage. How- 
ever, in colder weather, the Effects are very fen- 
ſible, and great enough (notwithſtanding the diſ- 

| advantage ariſing from thence) to procure any curi- 

| ous Perſon's Attention to the Phenomenon. 

1 Thirdly, When the Tube became hotteſt, by the 
ſtrongeſt Attrition; the Force of the Effluvia was 
rendred manifeſt to another Senſe too, namely, that of 
feeling. They did not then only produce all the fore- 

mention'd Effects in a more remarkable manner, 
but were alſo plainly to be felt upon the Face, or 
any other tender part, if the rubb'd Tube were held 
near it. And they feem'd to make very 3 ſort 
of ſtroaks upon the Skin, as a number of fine limber Hays 

. puſhing againſt it might be ſuppos'd to do. This 
vigorous Action of the Effluvia put me upon an at- 
tempt, to find in what manner ſuch a motion was 
propagated, and in what Figure or fort of Track it 
went . For which end, I held the rubb'd Tube 
near the Flame of a Candle, Smoke, Steam, Duſt, and 
the — of Liguids; but without any manner of 
ſucceſs. . n 

The reaſon of which, attribute to the impedi- 
ments the Efuvia met with from theſe Bodies the 
Tube was plac'd near. For the ſmall parts of Duſts 

| and Powders, the ſteams of Liquids, the oleaginous 

l Fumes of Flame, and the like ſort of parts in Smoke 
| it ſelf, immediately adher'd ta the ſurface 1 wy 

1 | ube, 


| & 4 

+ Tube, and fo kept inthe EMuvia : which therefore 
requir'd the aſſiſtance of a freſh Attrition to open 
their paſſage and give them vent again. 


And thus much for the Firſt part of this Experi- 
ment; in which he Tube was rubb'd while it continue 
full of Air. | | 

Secondly, We are now to conſider the Effefts of the 
Attrition of the ſame Tube, when the Air was exhauſted 
and drawn out of it, And here I obſerv'd, that tho? 
it wererubb'd with equal or greater force than was 
imploy'd about it when full of Air, het the attractive 
power was very little diſcernible, The Effluvia ſcarce 


diſcover'd themſelves, 1 any motion or diſturbance 
given to the Leaf-Braſs, even tho it was plac'd 
within a quarter of the diſtance at which it had 
been attracted before. Indeed, when the Tube was 


very warm, and held very near, there would be 
ſome little motion given to thoſe ſmall Bodies; but 


*rwas too ſmall by far to be compar'd with what Was 
impreſs'd when the Tube was full of Air. Beſides, 


I doubt not but there was ſome portion of Air left 


in the Tube, and ſo the Attraction might continue 


in proportion to the quantity of Air remaining: or 
perhaps, the heat produc'd by a ſmart Attrition of 
the Glaſs, may {in this Experiment, as well as ſome 


others) be in the ſtead, and ſupply the place, of 


ſuch a quantity of that Element. | 

But to return to the Experiment. When the 
Air was let into the Tube again, the attractive power 
was immediately reſtor'd. Before any new At- 
trition could be given the Tube, or that it was re- 


mov*d from the diftance and poſition it Was held at 


when exhauſted, even then did ſeveral of the fore- 
mention'd Bodies (which before ſeem'd to be whol- 
ly at reſt) begin ſuddenly to move; and ſome of 


them : 
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them were attracted up to the Tube it elf. And + 


then, laſtly, upon a freſh Attrition, the Tube recover'd 
it's Electrical quality as vigorouſly as at firſt. 


Hitherto we have conſider'd the Phenomena of 
the Tube both when full of Air, and when ex- 


hauſted ; but in each caſe ſtill in the Light, We are 

now to conſider what occurr'd upon the like Attriti- 

on given it in the Dark, And firſt, the Tube being full 

of Air; tis obſervable, that when. the Glaſs became 

warm, . 4 Light would continually follow the motion of the 

Hand backward and forward : And at the ſame time, 

if another Hand was held near the Tube, a Light 

would evidently break forth from it, and That accom- 

panied with a Noiſe, reſembling that of the cracking of 

a green Leaf in the Fire; tho' not ſo loud: Yet when 

- | the Experiment has been made in a very ſtill and 

filent place, I have heard ſeveral cracks, at ſeven or 

eight foot diſtance, or more. Farther ; if any other 

Object ( beſides the Hand) was brought near the 

Tube, tho" it did not touch it, yet 4 Light would fix 

| upon it, and give much the ſame appearance as up- 

| on the Hand; as I have tried with Gold, Silver, Braſs, 
| Ivory, Wood, &c. 

| But now, when the Tube was exhauſted of its Air, 

| there was a conſiderable difference, as to this 

Light and its effects: For upon the firſt Attriti- 

on of the Tube, 4 much greater Light indeed did enſue ; 

| but then the quality of giving Light to a Body held 

near it, feewd to be quite loft: And (which is another 

| Difference no leſs remarkable,) the Light produc'd up- 

on the Attrition of the exhauſted Tube, appear'd 

to be wholly within it; whereas that which was 


diſcover'd when the Tube was full of Air, ſeemd 
to be altogether on its out-ſide. 


And 
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And thus much for the Experiment, as made 
upon 4 Tube or hollow Cylinder of Glaſre. 


Having now, in the next place, procur'd 4 ſolid 
Cylinder o Glaſs; I made the ſame. Trials with that 
as the former; and found no great difference in the 
Effects; only the emiſſion of the Efluvia ſeem d to 
continue a little longer, but not to attra#t at a greater di- 
ſtance than the other (as far as I can yet diſcover). 
With this new ſolid Tube, I made the following 
Experiment. | | \ 


I took a little quantity of Lamp-Black, and having 
dried it on a Paper before the Fire, I expos'd it to 
the Tube (which had been rubb'd till it was warm): 
And it was no ſmall Entertainment, to ſee how.brisk- 
ly the little blackParticles were agitated by the force of 
the Efuvia from the Glaſs.” They appear'd to riſe and 
fall, to move upwards and downwards with great velo- - 
city. And tho? their Specifick Gravity was ſo ſmall, 
that when they fell by their own weight, they 
could not. be. heard-; yet they were return'd upon 
the m__ with ſuch a force from the Tube, that 
their ſtroaks upon the ſame made a very ſenſible 
noiſe. - So great was the "repellent force of the Ef- 
fluvia from the ſolid Tube. So that now-laying 
the accounts of this Experiment together, we have 
7 following Heads of matter of Fact to conſi- 

er. "1 tar 02611621 
The Various ſurprizing motions of the Leaf-Braſs, 
expos'd to the hollow Tube, upon Kul —— of 1. 
The Eucreaſe of that Effect, upon the encreaſe of the 
* e Deren huts a 8 1517 
1 Difference obſervable in that Effect, accordin 
« the different Temper and Coen of the 
ir. | | Hala x han 


* 


Iv The 
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The D ian vr Ceaſing of that Effect, upon tlie ex- 
hauſtion Tee Air = the Cavity of the Tube. 
The Retern of that Effect, in a good "degree, upon 
the Return of the Air, even without the help of any 
new Attrition : and the-compleat recovery of it to 
all degrees, when that Attrition was a given.” 
The Emiſſion of a Light from the Tube full of Air, 
when rubb'd to a degree of warmth in the dark: 
and this Light accompanied with a cracking noiſe. 
That Lighi's fixing and ſettling it ſelf upon Bodies 
1 Dir, bis (Quality (of hs n 
Ide this Qu 0 ing upon other 
| * with the ge of a bigger Light; 
—— — Attrition 1 rd A Tube exhiauſted | 
of 1 icin 07 20 
The differviit Seat — Plars of the Light, when the 
T ube was full of Air, and when —— being 
in the former caſe withou, und in the ner a 
within the Tube. "I 
Laſtiy, The ſame: Efefts (Sccept what Wt N 
on tlie 8 gr" by. a 1 as * a'hol- . 
aw Tu be. 
N 2A oi tt: 
THavidg n now: dediicld: (one * Fora: franvithe e- 
br we which may (L think) paſs without Ange 
diſpute for Truths and Matters of Fact; I would pro- 
ſomethings by way of Quem, in wait to a _ 
ther ny of this Subject. 


1 \ _ 


op 1. How: isit that e ide 1 
bring the Effhwia of Electrical Bodies? They 
are, in the preſent caſe, propagated from che Body 
aof the Glaſs with a codfilerable force : What is the 


immediate cauſe of that Imperus? And by what means 
do — come to be ſo affected: 5 


: : | | Query 2. 
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en 2. Why are the Effects of the Eftluvia 0 
greater when the hollow * is _u of Air, 
than when it is exteaſſed'£: ? 


aery13 .: Why does the: Light produced upon the 
(ew: of the exhauſted Tube, appear wholly 
within it; and That producd upon the Attrition 


of the Tube n 17 len * apo Eg on its 
out. ide? | | 


very 4. Can the A Ween or the takin away 
0 290 Equilibrium between the external: Air 8 22 
Air included in the 2 of the Glaſs Tube, be 


of any moment towards cke vor che 
Effects nn NAP: I, — 6 


4 r f 1. 22 o . 
Aim ef Glaſi. 


* Procur'd:a-Glaſs of a Fi ure as d 


cal as miglit be, whoſe: diameter e th 
were each about 7 Nabe The Axis of this Glaſs 


lying parallel to the Horizon, and the contain d Air 
en it by a 


.exhauſted, it had a Motion 
Ma of a new! Contrivance,- ag” the 8 Plate VII 
of this, i with reſpect to the Light uc d upon he 


Attrition of it, were much the fame is thoſe in the 
Experiments formerly mention d. But Wen che 
Air was let in min, and the Motion and Attrition 
given; as 'at I was-furppie'd' with the appea- | 
ratice ofl a brick 22 vigorous: Light continua hetweew 
ths point F my Finger a = Glaſs. It was _ 
„ 


* 
.. KK — — 


c OY = 


. ; — ä 


| . 
only plainly viſible on the Finger ; but beſides, ſeem'd 
as it were to ſtrike with ſome force upon it, being 
eaſily to be felt by 4 kind of gentle kr ov] tho* the 
movin y was not touch'd with it by near half 
an inch, This Light ſeem'd to iſſue from the Glaſs 
with 4 conſiderable noiſe (not much unlike that of 
wheezing, tho* ſomething ſmarter ; ) and *twas ea- 
fie enough to diſtinguiſh it from the noiſe made 
by the working of the Engine, which notwith- 
ſtanding was not a ſmall one. And the Phenome- 
non was the ſame, as to both the Parts of it, 
(I mean both the Light and the Noſe,) when the Ex- 


periment was made in the Day-light, as when in 


the Dark. For in a — ight Room, an Hour or 
two after Noon, the Glaſs being put into Motion, 
and the Attrition made, and the Finger approach'd 


near it (as before; a pure Purple Light immediately 
extended it ſelf from the Finger to the Cylinder, and 
was accompanied with the like noiſe as before -· men- 
tion'd. And this Frial I have repeated &veral times, 
at different hours; but ſtill with the ſame Succeſs. 


. Irender'd theſe luminous Effluvia more remarkably 
conipicubus, and at the fame time more: pleaſing to 
the Eye ofa Spectator, by andther Experiment made 
after this manner: I tooka bit of fine Maſlin, and ſew d 
it to a couple of Wires bent circular - wiſe, that ſo it 


4 F 8 upper ſurſace of the Glaſs; which ĩt 
d 4 at Near 4; 


4s 1 could by breaking the Threads of 
as ragged as .1 could, by br the $ Ok. 
it. = where. The Glaſs being then put in moti- 
on, andi the Friction made (as uſually;) che Light 
threw: it. ſelf abroad vigorouſly, and ſettled in ſmall 
lucid; ſparks upon the ends of the torn ; Threads; 
looking there like fo many little Stars, - ſeen by 


4. 
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a good Teleſcope in the Milky way. And from all 
theſe little Balls of Light together, there reſulted 
ſuch: a ſort of a whiteneſs, as may be obſerved in. 
the Heavens by the faint and weak Lights of 
all thoſe ſmall Stars mingled together. : 

In all theſe caſes, I could never find that the ad- 
dition of any external Heat, would do any thing to en- 
creaſe the appearance of the Light produc d. I tried by 

placing a red-hot Iron juſt under the- moving Glaſs; 
: — this would do nothing at all, without the Attri- 
tion of the Glaſs; and if the Glaſs were rubb'd, the 


. 


Cox] 


Fe | 
Circle on tt furfece of che Glas, in thè Plane of 


All this while, here was. — ſwift motion of 
the Cylinder 'round'irs' Axis, without any Attrition. 
But now, when Leame te bi my Hand to the 


lower part of this Glaſs: (fo ſw 


I to dhe center of the 


r 


on; but (as if there had been n ſueh hurry of the 
N , | tral- 
direction. And 


. y * * 8 * 


n; 
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t „. : yy 7 * a = 
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Farther; if the Wire with its looſe Threads was 
revers'd, ſo as to encompaſs the lower part of the Cy- 
linder, (as before it did the upper part;) yet the 
Effect ſtill anſ werd with the ſame exactneſs. For 
the Threads mere all erected into fa many ſtrait lines, ſtill 
direfting themſelves to 4 center in the Aæis of the Glaſs, Fig 4. 
Hitherto the Axis of the Cylinder was plac'd Ho- 
rixontallj; in the next place, I ſet it in a vertical poſi- 
tion, ſo that it ſtood perpendicular to- the Plane of 
the Horizon; in vchich caſe I made uſe of a Wire- 
hoop, which was neceſſarily to be plac'd parallel to 
the Horizon, that it might encompaſs the Cylinder 
in the ſame manner as the Semicircular-Wire did 
before: only one ſmall: part of Ithis circular Wire 
4 was left open, to make way for the touch of the 
Hand, which was to give the Attrition. And the 
Wire being thus placd, it was evident that the 
Threads (Without ſome externa bforee to ſupport em) 
muſt all flagg and hang perpendicularly downwards. 
Let, as ſoon as the Motien and Attrition were gi- 
ven, the Threads preſently began to be extended; 
and, as if they were become ſtiff and hatd,' formd 
themſelves into an Horizontal Nane; their looſe ends 
* to a center in the Axis of the Glaſs Cas be- 
EMT er . | Th et 
And thus in all ſorts of Poſitions whatſoever, 
both of the Wire, and of the Glaſs too; were the 
Threads acted by a ſort of centripetal foree, to, the 
- Laws of which they Were always conformable. .: '; 


| ISIS Fl MI 
The matters of Fact obſervable in this Experi- 
ment, may be compris'd under theſe Heads... 


The Continuation of a brisk Light between the. * 
Hand and the Glaſs... hs 


matter; w 


fible Force and Preſſare of that Luminous 
ich was very eaſie to be felt. 
The Noiſe accompanying the eruption of the Lumi- 
nous matter, and the Loudneſs of it, which ren- 
derd it diſtinguiſhable from that of the Engine. 
- The Conſtanc) of the Light and Noiſe at all Sea- 
ſons. r | 
The Indifferent regard of this Light to the preſence 
or abſence of Heat. 17 Ih | 
I!his as to the Light. 


* C 56 9 
e Ses 


A s to the Electriciti n. 
' An Egquable diffuſion of Electrical Matter, in Planes 
parallel to the Baſis of the Cylinder; and the 


Direttiomof the Threads to the center of thoſe Cir- 
ane | 1:63: 
The #eddy and unvaried Direction of the Threads, 
notwithſtanding the Wind -occaſion'd by the violence 
TU V 537 0G 2 To 
The Eaſfie Excitation of the Electrical Matter in 
any of the nel Planes of the Cylinder, oc- 
calion'd by the ſhifting of the Hand into a new 
place: Alſo the Variatian of the Figure, and DireHion 
of the Threads, conſequent thereupon. © 
The Conſtant Directiun of the Threads to ſome 
center in the Axis, in all the Poſitions of the Wire, 
and of the Cylindrical Glaſs; the Effect being ſtill 
the ſame, w the Wire was above or ander, or 
the Glaſs' plac'd with its Axis either parallel or per- 
. pendicular to the Horizon. 


* — 


T% , 34 * $a I rs s 4 1 : 
%*Z on * * ” . 1 b 'S 15 A s # 5 
* , 
- 


Some 
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Some farther Experiments relating to the Electricity 
| of Glaſs, 


Threads which were diſpos'd in the Semicirca- 

r Wire, wete, apo the Attrition, directed to a Center 
in the Axis of the Cylindrick Glaſs. There are ſome 
other Obſervations and Diſcoveries which I have 
ſince made, relating to the ſame thing; which are 
no leſs ſurprizing; and which I ſhall therefore here 


give in their order, 


I has been ſhewn before, that the ends of the 
4 


ExPERIMENT I. 


7 continued a little while, and the Woolex 

eads laid hold of by the Effluvia; then, tho? the 
Glaſs had no motion at all, and no Friction con- 
tinued, yet would all the Threads continue in their 
ſtrait directed poſture, and that for the ſpace of 4 or 8 
minutes: nay, it would ſometimes — be- 
fore they could diſengage themſelves from the force 
and action of the Effſuvia. 

And while the Effluvia acted with ſo much vi- 
gour, as to ſuſtain the Threads in their Central Di. 
rettian; if a Finger (or any other _— were ; near 
the Extremities or „ ends of the T _ 

| A 


W HEN the Attrition of the Glaſs has been 


Fig. 7. 
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they would avoid and flie from it, juſt as a Magnetick 
Needle does, when the diſagreeing Pole of the Load- 
tone approaches to it. „ 

But if the Finger were held at about an inch 
diſtance from the end of any ſuch Thread, the 
Thread would ( uſually, tho? not always, ) be at-- 
tracted towards it; plainly removing it ſelf out of its 
place, to come nearer thereto. 

It any oy be interpos'd between the Glaſs and the 
ſaid directed Thread; then the Thread, depriv'd of 
the directing force of the Effluvia, immediately re- 
turns to its it and natural poſition, viz, ſuch as its 
own gravity gives it. But if that interposd Body 
be taken away again, then (provided the Thread has 
not . rembv*d it ſelf too far out of the reach of the 
Effluvia) it will return again to its central tendency, 
and remain in it, till its gravity becomes too great 
for the decreaſing force of the Efluvia to ſupport it 
any longer in ſuch a Direction, 

NB. I have ſince tried the ſame thing with a 
Glaſs Globe, and found that when the Attrition was 
made, it would attract the ſurroanding Threads in all 


Plate Vll manner of Poſitions, and direct them to its Center. What 


we may obſerve from hence therefore, is, 


Hrſt, The vigorous and laſting Action of the Eflu- 
vis, excited by this Attrition; ſreing the Tenſion of 
the Threads was ſtill continued, tho' the Friction 
and Motion of the Glaſs were both ceaſetn. 


Setondly, A plain Inſtance of a Repalſive and Mt- 
trac tive force, For the Threads avoided the Finger, 
(as if ated by ſome centrifugal force, ) when it ap- 
ptoach d very near their Extremities: and at . 

5 * 
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diſtance, ſomething like a centripetal force would 
cauſe them to incline and move themſelves towards it. 
So that in theſe ſmaller Orbs of matter, we have 
ſome little reſemblances of the Grand Phenomena of 


the Univerſe. 


+ Thirdly, The certain Dependence of this Phenomenon 


(vir. the extenſion of the Threads) upon the action of 
ſome Matter, whoſe Direction is in ſtrait lines towards 


the Glaſs, For upon the interpoſition of any Body 


between the Threads and the Glaſs, they loſe their 


regular extenſion, and hang as their own weight 
cauſes them. And what can ſuch Interpoſition of 


a Body poſſibly do in this caſe, but only interrupt 


„ 


the courſe of the Matter which is the cauſe of 


'the Extenſion, and conſequently make way for 
the gravity (which was overcome by a ſuperiour force 
before) to exert it {elf again? | 


EXPERIMENT II. 


1 Took an Hemiſpherical Glaſs (ſuch as is repre Ga. 4 


ted at Fg. 5.) of about 6 inches diameter: In- Tlate VII 


to this I convey'd a Stick, in manner of an Ax#, 
which had the Woollen-Threads (formerly made 


uſe of) tied about it. The Glaſs was ſcrew'd by 
the Neck to one end of a Spindle; and being fix d 


on the Machine, the Great Wheel was turn'd, and pia vll 
the Friction made on the outer ſurface of the Glaſs, 


as uſual. And now the Threads preſented a Phe- 


I 2 nomenon, 
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nomenon not à little pleaſant and furprizing to 
behold ; but yet ſuch as. I expected and hop'd for, 
in the contrivance of this particular Apparatus. 
For here was juſt the Reverſe of what happen'd 
when the Semicircular Wire was plac'd on the 
out- ſide: That is, the Threads here iſſued like Rays, 
from a Center outwards ; as there they converg'd to a 
Center within, The nearer they were to the concave 
ſurface of the Glaſs, the farther their Extremities 
diverged from one another, in this caſe; as in that 
caſe, the nearer they were to the convex ſurface, the 
nearer were their Extremities to one another. In 
either caſe, the Divergency or Convergency was from 
or to ſome Center in the Axis; and all the diffe- 
rence was, that in the one caſe the tendency 
was from without, inwards; and in the other, twas 
from within, outwards, The appearance of the 
Threads in this laſt Experiment, was as is repreſen- 
Plan Vll ted at Fig. 6. 


And what was very conſiderable farther, was, 
that while the Threads lay in this poſition, like fo- 
many Rays of a Circle extended; if the Finger were 
held near the out- ſide of the Glaſs, a Motion would 
be communicated to the point of that Thread which 
mas neareſt within: ſo that by the motion of the Finger 
the Thread would be driven any way before it. And it 
would fem to fly and avoid the Finger, held on 

any fide; tho the convex ſurface of the Glas were 
not touch'd by it, by 4 inch and more (as I have. 
ſometimes ſeen.) Likewiſe, if the Threads were re- 
mov'd to the out-fide, and the Finger mov'd about 
within, the Threads would play about with the. 
kke motion. OY 


And: 
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And indeed, gexerally ſpeaking, the Threads ſeem 
to avoid the proc of the Finger : cho I have ſome-- 
times obſery*d them to jump ſuddenly towards it, at 
more than an inch diſtance. 


From the Experiment now recited, we may ob-- 

ſerve, 
The remarkable. Uniformity and Agreement con- 

ſpicuous in this Phenomenon, with That where the Threads 
were — on the out-ſide of the Glaſs. For in both, 
the Threads were directed, according to the 
courſe of the matter; which in one caſe ated one 
way, and in the other the contrary. And by com- 
paring both, tis very plain, that there is no more 
than one and the ſame Cauſe of both. For the ſame Cauſe - 
which in one circumſtance (viz. when the Threads 
were plac'd on the ozt-ſide) would make them converge 
towards the Convex ſurface of the Glaſs, would * 
ſo in the contrary circumſtance (viz. when they 
were plac'd on the in-fide) make them diverge to- 
wards the Concave ſurface... a 

Again, the Agreement anſwers, . not only with: 
reſpect to the Direction of the Threads, but alſo to 
the Motion of them. For in the former Experiment, 
the Threads would ſometimes void, and ſometimes 
zncline towards the Finger: and in the Experiment 
now mention'd, there were the like Indications both: 
of a Centrifugal and Centripetal Force. 
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5 EXPERIMENT III. 


I Tock a Glaſs Globe of 9 inches diameter, which 
being exhauſted of its Air, I fix d to a Machine, 
to give Motion to it, perpendicular to the Horizon. 
And to another Engine I fix'd another Glaſs Globe, 
lac'd at a diſtance ſomething leſs than an inch from the 
ormer Globe; and having none of its Air drawn out. 
The Machines being ſet to work, I apply'd my naked 
Hand to the Globe which was full of Air; the Effluvia 
of which (excited by the Attrition) quickly reach'd 
the exhauſted Globe, and produc'd a Light on that 
part of it which was neareſt the other. Now here 
Was not the Friction of any other Body upon this 
Glaſs, to raiſe the Effluvia, and produce a Light; 
there was nothing but the bare Action of the Effluvia 
fr the. other. Globe, which Effluvia ſupplied the 
place of aà more ſolid Body, and made ſuch an At- 
trition as was neceſſary to the production of the 
-Phenomenon. The Light was pretty vigorous, and 
ſpread it ſelf on the Globe as far as the Effluvia 
were capable of ftriking on it. Its Colour was 
not near ſo much inchned to Purple, as it was 
when the Light was produc'd by the attrition of 
the Hand : But it would continue upon the 
Globe for half a minute or more, after the moti- 
on of the rubb'd Glaſs had ceas'd. On the other 
Hand, if. the rubb'd Glaſs were kept in motion, 
dhe other being at reſt; the Light would die pre- 
ſently ; 
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ſently ; but immediately recover'd again, upon the 


firſt motion given to it. 


As an Appendix to this Experiment, I ſhall re- 
late another, much to the ſame purpoſe, 
I took a long Glaſs, whoſe. Air was exhauſted, 
and which had lain by in that ſtate above ſix Months: 
After I had rubb'd. this Glaſs a little with my 
Hand, to clear it of all Moiſture on the ſurface; 1 
held it over the ane xhauſted Globe, which was then 
in motion; and at the ſame time alſo I gave it 
(viz, the unexhauſted Globe) an Attrition with my 
Hand; upon which there were immediately large 
and ſurprizing Haſhes of Light produc'd in the long 
Glaſs, tho it neither touchd the moving Globe, 
nor was provok'd it felt. by any. immediate ſenſible 
Attrition. % Uf 


The Matters of Fact afforded by this whole Ex- 
periment, are reducble to the following Heads. 
_ The Production 7 4 continued Light on one Glaſs ene 
hauſted of its Air, by another, at 4 diſtance from it, being 
rubbꝰ d while it was full of Air: both being in motion; 
but one only rubb'd. e 
Ihe Continaance of the Light on the exhauſted G (aſs, for 
fome time after the Motion of the other Glaſs is at an end. 
The ſudden Ceaſing of the Light, when the exbag- 
ſted Glaſs is at reſt, rho? the full Glaſs (on which alone the 
attrition is made) be kept in-motion, 2 


Tue. Production of an interrupted Flaſhing. Light u pom 
an exhauſted: Guieſcent Glaſs, held ouer another ney. 
bauſted one in motion ; the unexhauſted one being rubbd 
at the ſame time. 03. virus 0. 


SS 
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See een 
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„ ee ö a enn i. | 
And from hence we may obſerve, | 
* Firſt, 


* 
* 
# 
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Firſt, The Force and Vigorous Action of the Efluvi 
by — they perform the ( Office of a ſolid & In 
other Experiments, Lights were produc'd by the at- 
trition of one ſolid Bod) againſt another: but here a 
Light is produc'd by the friction of a very ſub:ile Fluid 
upon 4 Solid, So that this may come in, amongſt many 
others, as an inſtance of the powerful Effects of ſmall 
Bodies, when put into brisk and vigorous motions. 


Secondly, The great Intereſt which the motion of the 
exhauſted Glaſs has in the continuance and preſervation 
of the Light: For if That be ſtop'd, the Light dies 
away preſently, tho' the unexhauſted Glaſs be in 
motion. indeed tis evident, that the Action of 
the Effluvia upon the ſaid exhauſted Glaſs, is more 
extenſive, (and ſo capable of producing more conſi- 
derable Effects,) when that Glaſs is in motion, and 
the parts of it conſequently ſucceſſively expos'd, by 
a quick Revolution, to the ſtroaks of thoſe Eſfluvia; 
than when it is at reſt, and the EMuvia beat only 
en one and the ſame particular part of the Surface. 
And this is effectually confirm'd by the Obſervation 
of the kind of Light produced on the exhauſted quie- 


ſcent long Glaſs: For that was not a continued, but a 


Flaſhing Light ; that is, ſuch as diſappear'd as ſoon 
2 * Was * on the Surface of that quieſcent 


"Thirdly, The difference in Degree and Intenſity 


the Colour, which the different Circumſtances of the 


Frittion are capable of producing. For the Light produc'd 
by the poem 7 * Eier. did not — as 
to the degree of Purple, to that Light which was 
produc'd when the Ariritios was made by the Hand. 


An 
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45 Kies ok an Ex ger: airs a oh Produttin 


of Light by the Effluvia 7 one Gl r E on ano- 
ther. 


| X : Gy | Are 
Hs obſerv'd this the! Eftuvia of Glaſs, 


when they fell on an exhauſted Glaſs in mo- 
tion, would -exhibite: ſuch an 3 as if it 


were rubb'd by a viſible ſolid Bod — I thought 
this further Confirmation of it would not be unac- 
ceptable. I took a large Receiver, of ſuch a form 
as is expreſs'd by aa a a; (Fig: 1.) within the Body ire 111 
of which I fix'd another, ſuch à form, and in 
ſuch poſition, as is repreſented by b bb b. Their 
Axes were parallel to the Horizon, and fix'd one 
within another at cc. The outward Surface of the 
inward Glaſs was at leaſt an inch diſtant from the 
inward Surface of the outward one: and they "were: 
both turn'd by two em, 1 Wheels d d d dy (whoſe 
Bands related to the ſmall Wheels e e e e, 9rd on the 
Axes of the Glaſſes. Before the Glaſſes were thus 
adapted to each other, the innermbſt- was exhau- 
ſted of its Air and then wr Sb ſer —4 the Figure 
deſcribes, I order d that Wheel be moved 
which gave motion to the great dals. The e Then ht 
which guided this Proceſs, was this; that when 
the Effluvia of the great Glaſs' (by? the . 
of my Hand upon it) ſhould reach the other; th 


other, notwithſtanding it was at reſt; would never- 
cheleſs be influenced by the Efftuvia, and give a 


K Light. 


— * — — 
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Light. The Effect anſwer'd my Expectation; for 
the Light appear'd, and ſpread it ſelf in numerous 
branches all over. This done, I caus d the other 


Wheel (viz. that which gave motion to the includ- 


ed Glaſs) to be turn'd; and then the _ became 


much more conſiderable, and, I think, the greateſt 
that has 2 been produc'd in any Experiment 
made on this Subject. And I doubt not, but twould 
have been much more conſiderable, had the in ward 
Glaſs fitted fo, as nearly to touch the inward ſur- 
face of the outer Glaſs; the Effluvia of which (as 
it appears to me) would then have been capable of 
ating with more vigour on the inclos'd exhauſted 

moving Receiver. ane e baader 
Having in the 5 caus d both the great 
Wheels to turn the e and the ſame — 4 
> 


with as equal a degree of Velocity as they co 


I did not find; but the Light was then as ſtrong, 
as when their motions were” juſt the reverſe. 80 
that (as far as I can perceive) neither the contrariety 
nor agreement of the Motions does contribute any 


thing to this Phenomenon; but Motion it felf 


without any particular Rules or Limitations,) is ab- 
usch neceffary : As this, and the whole Courſe of 
Experiments on this Head, abundantly ſhews. 


I obfſerv'd farther, that tho the EMuvia ſeemd 


to be equally-diftributed on the outward ſurface of 
the inward moving Glaſs, yet the Light appear'd 
moſt vigoronſly on that "fide of it next the Attrition. 
And when either of the Glaſſes was at reſt, the other 


_ continuing in motion, (I fay eicher; for upon Trial 


I found. very. little difference either way ; ) the ap- 
| ran of the Light would remain a conſidera- 

le time within the exhauſted Glaſs, till the Efflu- 
via of the other were no longer capable of _ 
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with a force upon it, requiſit to produce the 
Rffect. Tas not a little ſurprizing allo to obſerve, 
that after both Glaſſes had been in motion for 
ſome time, and the Hand apply'd during that time 
to the _— of _ _ — that then, t N 
both ceaſing, and no Light appearing at all, if I 
did but —— my Hand again near the ſurface of 
the outer Glaſs, there would be Flaſhes of Light 
(like Lightning) produc'd inthe inward Glaſs ; juſt 
as if the Effluvia from the outer Glaſs, had been 
puſh'd with more force upon it by means of the 
approaching Hand. | 


The matters of Fact afforded by this Experiment, 
may be compris'd under the following Heads. 
he Production of 4 Light by the Eflevi of the outer 
circulating Glaſs, falling on the inward quieſcent one. 
The Extraordinary Augmentation of the Light, upon 
the circular motion of the inner Glaſs together with the 
outer one. 
The Conſtant and Unvaried ſtate of the Effect (as to the 
Vigour aud Strength of the Light, ) whether the two 
Gl, es were moved the ſame or the contrary way. 
he moſt vigorous appearance of the Light upon the 
ſide next the Attrition, mhen both the 7 were mov d; 
notwithſtanding the Effluvia ſeemd equally diſtributed on 
the ſurface of the inward Glaſs. 
he Continuance of the Light in the exhanſted inner 
Glaſs till the Force of the Effluvia was ſpent ;, when either 
' Glaſs was in motion, and the other at reſt, 
he Flaſhes of Light produc'd upon the inner Glaſs, 
by the approach of the Hand to the outer one, no Light at 
all appearing before: both —_— being then quiſcent, tho 
both had been in motion, end the outward one rubld all 


the time of the Motion. | 
| K 2 Query 1. 


iin 0% 0% ꝗ | 


i Query 1. Why is 2'Medium ſo very-much-rarefied, 
(as that in the exhaufted Receiver) requiſite to pro- 
duce a Light? | 


| Query 2. Does not this Light, produc'd by the At- 
triton of the Effuvia, ſhew, that Minute and Fluid 
Bodies, when put in violent motion, are capable of 


performing the ſame Effects as others of a more 
groſs and ſolid Nature? | 


S E CT. 


TRI 


1. 8 BET" 
An Experiment ſhewing the Difficulty of ſeparating 


two ard the injecting an Atmo- 
ſphere of Air on —_— outward Surfaces,, with-- 


out exhauſting the included Air. 


of any Hypotheſis, is, that the Experiments. 
made for that end, do all of them, and every way: 
agree: That trying Nature on one fide, and on the 
other, yet every way ' ſhe ſtill - confeſſes the ſame 


2 HE beſt Proof that can be given of the Truth 


thing. Thus with reſye& to the nature of Sounds; 


"tis demonſtrable that the Air is the prone Vehi- 
cle or Medium for the propagation of them; be- 
cauſe Sounds da not on leſſen and grow weaker, ac- 
cording to the degrees of the Air's Rarefaction; but 
alſo become more intenſe and ftrong, according to 
the degrees of its Condenſation. And I offer the fol- 
lowing. Experiment, to ſhew, that we have the very 
ſame degree of certainty of the Preſſure and. Gravi - 
tation of the Air; in that the very ſame Effect is 
produced, when we make uſe of a condex#d Atmo- 
ſphere to work againſt common Air, as when we 
make uſe of common Air to work againſt a very-much:- 
rarefied Medium or Vacuity. This Experiment, 1 
hope, will be no leſs than deciſive of the Point ſa 
long in agitation, and ſet the Truth free even from 

any 
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any polſibility of being attack d by the Objections 
of the Favourers of Saction and the Faunicular Hy- 
potheſis. Ts erue, the Doctrine of the Air's Preſ- 
ſure has been fairly and clearly demonſtrated 3 a 
great number of Experiments, already made for that 
* But iſt} theſe' People have found ſome 
Shifts and Subterfuges, by which they have made a 
ſhew of ailing the-Conctuſive Force of the Expe- 
'riments.* They have ill had room left to ſay ſome- 
thing or other, Which, how little ſbever it las real. 
ly been to the purpoſe, has yet ſerv'd to keep the 
Controverſie alive, and make the Unskilful or Un- 
thinking believe they had ſome Probability on their 
ſide. Now, to ſhew how unreaſonable thoſe Eva- 
ſions hitherto made uſe of, luve been; as alſo at 
onde to ſet the matter in 2 ſatisfactory Light; I pro- 
ceded in the manner following. 

I took a ſtrong Glaſs Receiver, open, and arm'd 


Mech Na Hoops at top and bottom; in which 1 


placd two Braſs — — joyn'd together on a 
wet Leather at bb b b (che diameter being 3 + inches), 
as alſo a Mercurial Gaze repreſented by ccc. To 
the Braſs Hoops were applied two Braſs Plates d d d d, 
with wet Leathers between them. To the up- 
per Hemiſphere was ſcrew'd a large Braſs Wire ee, 

that paſs — a Box of Leathers ff, which 
us ſerew'd on the upper Plate; and this Wire 
could-eafily be mov'd up and down without ſuffer- 
mg any Air to paſs in along with it. This move- 
able Wire had a Cock BEBE ſcrew'd at the 
part of it, thro? which the Air was to be injected. 

In- this manner were the upper and lower Plates 

firmly ſcrew'd to the Receiver by the Frame and 

Pillars h h h h h h. s 

3 Theſe 


Ex] 


Theſe things thus provided; an Atmoſphere of 
antity 
the fore-- 


Air was thrown into the Receiver ; the 
of which injection was eaſily diſcover'd by | 
mention d Gage Cccc; the Air therein poſſeſſing 


but half the ſpace it did” before. When this was 


done, the Hringe i ĩ. was taken off, and an Iron 


with an Eye, repreſented by k k, was ſerew'd on in 
its place; by which means the whole Apparatus. 
was ſuſpended on a Triamgie 11111. (Nate, that the 
moveable Wire and upper Hemiſphere related to 


this Iren; all the reſt — part of the weight made 
uſe of to ſeparate them.) After this, the Scale 


which hung at the Bottom had ſo much weight put 
into it, that all together made full 140 pound; and 


nothing leſs then this weight of 140 pound, would 
part the Hemiſpheres; ſo powerful was the Force 
and Preſſure of the Atmoſphere injected on their 


outward Surfaces, to hinder- that Separation and 


keep them together.. Now how: theſe that eſpouſe 
the Funicular ys ORs or that of Sactian, will: 
ir Principles, I can't imagine! 

For how 1s it poſſible that any thing of that kind 
ſhould take —— the matter before us? How aud 
oes any Suction drive theſe two He- 

miſpheres together with fuch a force? or where's. 
any room for a Funiculus, that may be imagin'd to 


ſolve this from 
which way 


be the cauſe of their Union and Compreſſion? I can't 
ſee but the Matter of Fact is plainly yond alt; 


Exceptions; and that What I have pr o_es d, is no- 


0 
les than an Experimentum crucis, Therefore, 


Corollary, From hence the Doctrine of the Preſſure. 
of the Air is certain... 


Far. 


{ 

| 
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For tliere can't poſſibly be any thing — — as the 
Cauſe of this Compreſſion of the Hemiſpheres, but 
the Preſſure of the external condens d Air on their 
Surfaces. For, whatever other Cauſe: any one ſhall 
think fit to aſſign; it may eafily be ſhewn to be 
impoſſible, from the Circumſtances of this Experi- 
ment. From whence the certainty of the Preſſure of 
the Air being eſtabliſh*d, Fmay fairly conclude, that 
the fame Principle was the Cauſe of the Compreſ- 
ſion of the Hemiſpheres in the common Magdeburg 
Experiment alſo. For Nature would not do it by 
Preſſare here, and by Suction there: This would be 
ſuch an unequal aCting, that the Wiſdom and Sim- 
plicity of Nature is by no means to be blemiſh'd 
with ſuch an Imputation. 3-12 

And therefore I think I may venture to affirm, 


| That all the Objections that have been made againſt 


this Doctrine, have (at beſt) been the Reſult of no- 
thing elſe, but@lacious and miſtaken Reaſonings. 

However, to prevent all Scruples in Them that 
may be apt to retain any Doubt of the Air's Preſſure, 
I. ſhall add one or two convincing Circumſtances 
more. ; 2.88 ai 41 


' 


Firſt, — caus d the ſame two Hemiſpheres 
to be exhauſted of their Air, and none but the com- 
mon open Air being about their outward Surfaces; 
I found that the ſame weight was requir'd to ſeparate 


them then, as was requir d for their ſeparation when 


they were full of common Air and had an Atmoſphere 
of Air condens'd on their outward Superficies. 


Secondly, Having exhauſted the included Air, I in- 
jected an Atmoſphere (the ſame quantity as in the 
former Experiment) on the external Surtaces of the 

He- 


N 
N 


| 
| 
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Hemiſpheres; and then I found that 280 pound (which 
was double the weight before requir'd) was not ſuf- 
ficient to ſeparate them: TI was unwilling to add 
more weight (tho* I knew a ſmall addition muſt 
have done it) for fear of breaking ſome of the wea- 
ker parts of the Machine, which might have been in 
danger by the fall of ſuch a weight ; the Experi- 
ment being full and concluſive without it. 

Now, hes can be a plainer Demonſtration (even 
to Senſe, ) of the Preſſure of the Air, than this? 


Here was no greater - of Air injected on 
1 


the out- ſide of the Hemiſpheres, than when the Com- 
mon Air was left within them; and yet they were 
preſs d together by a force above twice as great as that 
in the former caſe: (for the force that compreſles, 
is always proportionable to the weight requiſite to 
make the ſeparation.) Therefore that ſame Air, 


contiguous to their outward Surfaces, preſsd againſt 
*thoſe outward Surfaces; and that with a force a 
bove twice as great as it did in the former cafe. 


This Property of the Air therefore, is certain be- 
yond all diſpute. 7 n 
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SECT. IV. 


An „ erg concerning the Proportion of the 
weight of Hir, to the meigbt of an equal bulk 
of Water, without knowing the abſolute Quan- 
#tty of eitber. 


Teck a Bottle which held more than 3 Gallons, 
4 - \(but how much more, we have no occaſion at 
reſent to take notice of,) and of a form ſomethin 
oval: which Figure I made choice of, for the ad-, 
vantage of its more eaſie Libration in Water. Into 
this Bottle I put as much Lead as would ſerve to 
ſink it below the Surface of the Water. And the 
reaſon why I choſe rather to have the weight of 
Lead inclosd within the Bottle, than fix*'d any where 
on the out- ſide, was, to. prevent the Inconveniences 
which in the latter caſe muſt needs have aroſe from 

| Bubbles of Air: For theſe Bubbles would have inevitably 
adher'd to, and lurk*d in great — about the body 
of the Weight, had it been plac'd on the out- ſide: 
Which muſt have cauſed ſome Errors in the Com- 
putations of an Experiment that requir'd ſo much 
exactneſs and nicety. 
Theſe things thus provided; the Bottle (contain- 
ing Common Air fo clos'd up,) was by a Wire ſu- 

ſpended in the Water, at one end of a very good 
Balance; and was counterpoiz'd in the Water by a weight 
OT 


ml 


of 3583 grains in the oppoſite Scale, Then being 


taken out of the Water and fcrew'd to the Pump, 


in 5 minutes time it was pretty well exhaufted ; 
the. Mercury in the Gage ſtanding at near 293 inches. 
After which (having turn'd a Cock that ſcrew'd 
both to the Bottle and the Pump, and fo prevented 
the Air's return into it again,) it was taken off 
from the Pump, and ſuſpended as before, at one 


end of the Balance in the Water. And now the 
weight of it was but 195+ grains; which. therefore 
ſubtracted from 3583 grains (the weight of the Bot- 


tle with the inclosd Air, before it had been applied to the 
Air Pump, ) gave for the difference 183 grains; which 
difference muſt conſequently be the weight of the 
quantity of Air, drawn from the Bottle by the 
Pump. | | 
Having thus determin'd the weight of the ex- 
hauſted Air, a Cock was open'd under Water, up- 
which the Water was at firſt impell'd with a 
confiderable violence into the Bottle, (tho? this force 
abated gradually afterwards; ) and.. continued to 
ruſh in, till ſuch a quantity was enter'd, as was 
equal to the bulk. of the Air withdrawn. And then 
the Bottle being examin'd by the Balance again, 
was found to weigh 162132 grains: From which 
ſubtraQting 1751 grains, (the weight of the Bottle with 
the ſmall remainder of included Air, after it was taken 
from the Air-Pump,) there remains 151956; grains, 
for the weight of 4 maſſe of Water equal in bulk to the 
quantity of Air exhauſted, So that the — of 
the weights of two equal bulks of Air and Water, is as 
183 to 1619561; Which is as 1 to 885 2; or, in 
round Numbers, as 1 to 885. 


L 2 And 


Um 
And there are two things particularly obſerya- 
ble in this Experiment. 


Firſt, That in making it after this manner, 
one need not be ver 2 about 4 nice and ac- 
curate Exhauſtion 7 e Receiver. The Succeſs of 
the Experiment does not at all depend upon it; 
for to what degree ſoever the Exhauſtion be made, 
it muſt ſtilt anſwer in proportion to the quantity 
taken out. Neither can any more Water poſſibly 
enter into the Receiver, than what will juſt ſup- 


ply the place and fill up the room, deſerted by the 
exhauſted Air. | 


But, Secondly, The Seaſon of the Year is to be con- 
fider'd in making of this Experiment, I made it in the 
warm Month of May ; the Mercury in the Barome- 
ter ſtanding at the ſame time at 2955 inches. 

From whence *tis reaſonable to conclude that a 
ſenſible Difference would ariſe, were it to be tried 
in the Months of December or January, when the 
State, and Conſtitution of the Air, is uſually dif- 
ferent from what tis in the foremention'd Month. 


AN 


SECT 
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SECT. v. 


An Experiment ſbewing that the Aſcent of Liquids 
in ſmall Tubes open at both ends, is the ſame | 
in Vacuo-as in the open Air. | 


Took three /mall Tubes of different diameters, and: | 
fix d them in a piece of Cork, in an exact per- [| 
pendicular poſition : Alſo their lower Orifices were: 
ſet as nicely in one and the ſame Horizontal Plane as I 
could.. This Cork I faſten'd to a Wire, which 
paſsd thro? ſome . Collars of Leather, included in a. 

Box on the upper Plate of the Receiver; by which 

means I could at pleaſure elevate or depreſs the 

ſmall Tubes, without any danger of the Air's get- 
ting in. Then ſome Water, which was tinged & Fg. 
with a deep Colour, being ſet on the lower Plate; I. 
the ſmall Tubes (which had never been wetted) 

„were drawn to the upper part of the Receiver by 
the help of the foremention'd Wire. And the Air 1 
being exhauſted, the ſaid Tubes were made to de- | 
ſcend (by the ſame Wire which drew them up, ) till 
their lower Orifices were immersd juſt below the ſur- 
face of the tinged Liquid. This was no ſooner done, 
but the Liquor mounted up in each of them to a 
conſiderable height above its Falle in the Baſon; but 
higher in the . ſmaller Tubes than in the larger ones... 
And, waat was farther worth notice, the Liquid. 

| | a 
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'fo elevated was alſo retain'd in theſe ſmall Tubes, 
tho their lower Orifices were lifted out of the Wa- 
— | 

Upon the re- admiſſion of the Air, the Fluid ſtood 
at the very ſame elevation, in each of the Tubes, 
as it did before. What height ſoever it mounted to 
in Vacuo; it preſerv'd the ſame, without the leaſt ſen- 
ſible alteration, when the Air was permitted to 
have free acceſs to it again. 


So that the Matter of Fact obſervable in this Ex- 
periment, is contain'd under theſe two Heads. 
| Firſt, That the Fluid roſe in the ſmall Tubes in the 
Exhaafted Receiver. | EI HD 
. * Secondly, That the admiſſion of the Air made no change 
in the Hetzhr, | 1 
From both which put together, it follows di- 
rectly (as I take it) that the Air is not the Canſe of 
the Riſe of Liquids in ſmall Tubes. For if it be, how 
then does the Liquid come to riſe in the exhauſted 
Receiver? | 
If it be ſaid, that the Vacuum is not a perfet 
one, and there is fome portion of Air left in the 
Receiver; I enquire then, if that ſmall portion of 
much -weaken'd Air left in the Receiver was 
ſufficient to raiſe the Fluid to ſuch a height, would 
not a new force of Air let in, have made an alte- 
ration, and carried it yet to a greater height? If 
the Liquid riſes by means of that Air left in the 
Receiver, tis certainly by vertue of its Preſſure on 
the Surface of the Stagnant Fluid, into which the 
Orifice of the ſmall Tube is put: And therefore 
when that Preſſure is ſtrengthned by the force of a 
new quantity of Air admitted in, tlus more * 
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ful Cauſe ſhould produce a greater Effect; and tlie 
Fluid ſhould rife higher: Which yet it does not, 
but keeps at the fame unvaried height... From 


whence, I think, I may without ſeruple conclude, 
that the Air has nothing at all to do in this mat- 


ter: For *tis plain Fact, chat the abſence of it does 
not hinder, nor its preſence help the Effect: And- 
what neither helps, nor hinders, no Philoſophy in 


the World will allow to be a Cauſe. | 
Beſides, if to the Matter of Fact afforded by this 


Experiment we add a Conſideration or two more, 
it will render-the Argument 2 more ſenſibly con- 
4 


vincing. For 8 will riſe in ſmall Tubes, in the 


open Air (as we 


every day: ) Again, they will 


keep the fame height they have riſen to in Plena, after - 
the Air be drawn out and they be left in Vacuo. 
Now joyn theſe two Conſiderations with the for- 
mer, and I think it renders the Evidence as com- 
pleat as can be deſired. For if Fluids will riſe (in 


fmall Tubes) in the open Air, and alſo in the em 
Receiver; And if they will keep their height th 


ty 
E | 


roſe to in Pleno, tho? you make a Vacuum; and keep 


their height they roſe to in Vacuo, tho you make à 


is abſolutely indifferent, with reſpect either to the 
Preſence and Action, or to the Abſence and NVon- action of. 
the Air; and therefore that Air it ſelf cannot 


be the Cauſe of it. 


I would farther add here an Obſervation or two 
that I have made, concerning the Properties of theſe . 


ſmall | Tubes. 


+ 
* 


Fust, 


3 
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'Firft, If a ſmall Tube be bent into the form of 
'a Syphon, then obſerve how high the Liquid woald of it 
ſelf riſe in 19 Leg of ſuch a Syphon, if it were 
-immiers'd in Water; for the Orifice of that ſhorter Ls 
of ſuch a Tube, maſt always be at leaſt as far below the 
urface of the 1 Huid as that Height amounts 
to, before it will run out at the longer Leg. Which is 
a pretty remarkable difference between theſe ſmall 
and the vulgar larger Syphons. For in Thoſe we 
are not limited to any certain and particular depth, 
at which the Orifice of the . ſhorter Leg muſt be 
plac'd before the Water will run out at the longer: 
But in Syphons made of very minute Tubes, ſuch as 
Liquids will fpontaneouſly elevate themſelves in, there 
is requir'd a certain depth at leaſt, for the immerſion 
of the Orifice of the ſhorter Leg; ſince all Depths leſs 
than the Height of the ſpontaneous Aſcent, will cauſe 
no effuſion of the Liquid out of the Orifice of the lon- 

ger Leg. | og 
: And from hence tis an obvious Corollary, That in 
ſmall Syphons, whoſe Orifices are of 1 diameters, thoſe 
need to be plunged to the leaſt depth (for cauſing the Water 
to run out at the other Leg, ) whoſe Orifices are the lar- 
geſt. For in Tubes of the largeſt Orifices, the Ffuid 
aſcends of it ſelf to the leaſt height. Wherefore ſince 
in order to the running of the Liquor, the depth of 
the Immerſion muſt be (at leaſt) equal to the height 
| of the ſpontaneous Aſcent; it apparently follows, 
that Syphons of a larger Orifice will run at a leſs 
| depth of the ſhorter Leg's immerſion below the Sur- 


| face of the ſtagnant Liquid, than thoſe of a narrower 
Orifice will do. 


Secondly, 


L 8t 

5 Seen By Trials made with Tubes of various 
ſizes and proportions, I found this to be a conſtant 
and perpetual Rule; viz. That ſo much of the Liguo 
would always remain . re in them, when lifted u 

out of the ftagnant Fluid ; as would be elevated above the 
Surface of it, while they were immers'd in it, From 
whence it follows, that ſome Cauſe (whatſoever it 
be) which concurrs to the elevating of the Fluid in- 
to the Tube, while it is immers'd ;- does contribute 
as powerfully to keep it at the fame height, after 
the Tube is taken out of the ſtagnant Liquid. 


I— 
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An Account of an Experiment, concerning | the 
quantity of Air produced from à certain quanti- 
ty of Gun-powder fired in Common Air. | 

Took a fine Glaſs Tube, about 36 inches long, the 
diameter of whoſe Bore was near 3 of an inch. 

he upper Orifice had a Ferrel, ſoder d to a Screw 
cemented on it, to which was ſcrew'd a Cock: The 
lower Orifice was quite naked and open, it being 
no way needful to have any guard ſet on th: 
part. Near the upper part of this Tube, in the 
in- ſide, was fix d a piece of Cork, notch'd on its 
edges, to give the greater ſcope and liberty to the 
Exploſion! The Cork had a ſmall Cavity in the mid- 
dle of it, the better to hold the Gith-powder, which 
was let down upon it thro' a _ Glaſs: Funnel, — 
5 ore 


{1 


face . eCack was ſere wid an. 1 And urthis manner, 


as the ofa Hees the Tu be plunged under the 
ſurkace of the Water contain'd ina Veſſel. The 


Cock being then ſcrew'd on, and open; twas an 
eaſie matter, by ſucking at it with ones Mouth, to 
remove the Preſſure of the inward Air: by which 
means the Preſſure of the outward Air would raiſe 
the Water in it to any determinate height. And 
the Tube being accurately graduated by a File on 


its out:ſide, one might meaſure the quantity of the 
Aſcent rs; all the caſe and exactneſs imaginable. 


When the Water had got up to the intended mark, 
the Cock was turn'd, which kept it ſuſpended there. 


And a Burning Glaſs being applied, the Rays, were 
drawn” to A Focu7 Upon the Gün-POw vader ; Which 
fired it very quickly, and forc'd the Water down 
with a great violence; but it roſe again ſuddenly 
aſtęrwards; however, it reſted ſo far below the mark 


it ſtood at 2 the Exploſion, as was equal to the 


uantity of ſeeming Arr produc d thereby. The 
quantity of Eee del i in this Experiment, 
* Hy one grain. And I found that the quantity 


the. ge ee 1252 after Len R- 
Py: 22 2 Gun- owes et Megs: — 42 Was 


an 1 Logo 


= 64.7 


oy 
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ſpree ge by the mut ems ta plus other 


wiſe.” That matter was'thins: | 
The whole ſpace deſerted by the Water, was di- 
vided (length-wayes) into 20 equal parts. Now an 
hour after the firing of the Gun- powder, the Water 
had aſcended about , of the whole ſpace, which 
Was 2 inches accurately ſpeaking, or ſuppoſe it to 
be 24 inches. At the diſtance of two Hours after the 
firing, it had got up to near = of the fame. And 
then — it might have been of an equal Tem- 
per with the external Air, ee cps not have 
given way to the Liquid to have riſen any higher.) 
But continuing the Experiment tilt farther, I found 
(to my great ſurprize). that two hours after the laſt 
Obſervation, the Water had mounted to about d of 
the ſpace. Next — (which was 'about 18 
hours diſtance) it had reach'd near 26, or the firſt 
deſerted ſpace. And continuing thus to riſe, I 
found that at the end of 12 days, the Water had 
aſcended ro ſomething more than 23. And at 18 
days, it had reach'd 19 of the 20 parts at firſt de- 
ſerted by it. And 4t this ftatior it reſted, continuing 
there for 8 days, without ar ation. 0 
fm 81108 2 10 F129 1 6 ** a 
I would obſerve one or two things here, before I 
make any Deductions from this Experiment. 


Firſt, That I e e the Temperature of the 


odd Phenomenon: 


% 


ſeem to thwart ſome". Arcounts formerly give 

* 0 ' = 0 Cal 18" +» T25 who : 
firing of Gan-powdey in Vacuo, yet, conſiderin 
& 1 6 ' . 8 M 2 | g 1 


Yoniribared nothing atall to this 


— — 
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wait difference of the Mediums in which the Experi- 
ments were made, they may be-reconciPd to one 
another. For when the Gun-powder was fired in 
ſo thin a Medium as 4 near Approach to 4 Vacuum, 
tis plain that the Air remaining in the Receiver could 


ſuffer no more by the Exploſion, than in proportion 


to its quantity: which quantity being ſo very incon- 


ſiderable, the Effects could but anſwer accordingly. 


Beſides, were thoſe Experiments to be repeated 
again, ſome Occurrences, , which at the firſt Trials 


might paſs unheeded, would perhaps be taken notice 


of, which might render all more eaſie and agreeable 
than now it ſeems to be. | 


| Corol. 1. *Tis plain, that the mutter produc d by the 
Exploſion, (whatever it were, ) was of 4 ſpringy contractile 
Natere, and but very little in quantity, in proportion to 
the ſpace which it at firſt forc'd the Water out of. For. 
it reduced it ſelf at laſt into the 2oth part of the 
ſpace deſerted by the Water; that is, into the 2oth: 


or 222 grains of Gun- powder. So that it was in. 
bulk equal to no more than about 11 —— 
is nearly the 23th part of the aforeſaid number 


| Corol. 2. The Contrattion or Reſtitution of this, 


ſpringy matter was not equable and uniform, nor indeed 
(4s fs as T could fing,) according to any regular Lap; 
but very diſproportional with reſpect to the Times, For 


the degrees of the Contraction would be as the Spaces 
(reciprocaly) into which the Matter was reduc'd by 
that Contraction; and the Spaces into which the 
Matter was reduc'd, were exactly diſcover'd by the 
afcent of theWater, Now at one hour (after the firing 
of the Powder) the Water had aſcended 2 of the Di- 


viſions; 


part of a ſpace equal in content to a cuhical inch, 
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viſions; at 2 Hours, 4; at 4 Hours, 5; at 18 Hours, 10; | 
at 270 Hours, 17; at 432 Hours, 19; where it ſtood | 

without alreration for the ſpace of 8 Days: So that | 
the encreaſe of the Waters Aſcent, and conſequently 
the Reſtitution of this contractile Matter, was very 
far from being equable and regular: At firſt it an- 
ſwer' d in proportion to the Times; but afterwards - | 
varied enormouſly from that Law; as is apparent. | 
| 


For in the firſt 4 Hours, it roſe 5 Diviſions; and at 
the end of 18 Hours, it had: riſen but 10: So that 
in the laſt 14 Hours of the 18; it had 'gain*d no more 
ſpace than it had the firſt 4 Hours; which was 5 | | 
Diviſions, And 6. in the reſt that follow, the diffe- | 
rence was ſtil greater F | 
NB. Whether the Matter, which was the Cauſe 
of this Phenomenon, were real Common Air or no, 
is-what I:will not, venture to determine: Tis ſuf-- 
ficient for my purpoſe to have propos'd the Matter 
of Fact, and to have prov'd that this Matter had 
ſuch and ſuch Properties. To me it ſeems highly pro- 
bable that it ſhould be an Heterogeneous Compound of 
Common Air, 5 ſome Aerial parts reſiding in the Gun- 
powder, and of the Nitrous and Sulphureous Matter which 
are Ingredients in the ſame. For all thefe muſt: 
needs (I ſhould think) be violently hurried and mix?d 
together, upon the Exploſion ; and conſequently,” 
muſt all joyntly compoſe one Heterogeneous Me- 


dium, which afterwards difplay*d it ſelf by: ſuch Ef. 
fects as I have now mentioned. I 
Ihe Elaſtick or Self-reſtoring Property of this Matter, 
ſeems cheifly to be owing to the Air contain'd there- 
in. And. that the Springs of Air may be. ſo. diſordered by. 
4 violent impulſe, as to require Time to recover thein Nu: | 
tural ſtate again, will be very clearly made out by. 1 


the following Experiment. 


— 
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An Experiment about diſturbing the Spring of 
>. Pan — 


Took my Comerſia ine, and put about! a pint 
I of Water into 2 bo its ' Braſs — 
ver. Then the upper part being ſtrongly ſcrew'd on, I 
threw into it with the Singe about 3 or 4 Atmo- 
ſpheres of Air, as near as I could gueſs: and in this 

te J ſuffer d it to remain ſomething more than 
an Hour. Then letting out as much of the Air 
(by taking off the Syringe) as would readily go 
away, I preſently ſerewꝰd on in its room a Box of 
Leather: Collars, thro which there paſed a ſmall Glaſs 
Tube, open at both ends, whoſe lower 'Orifice-was. 
plunged under the ſurface of the included Water. 
Aſter this, in a very little time, I found the Water 
had aſcended near a Foot in the Tube; and it con- 
tinued tiling, tilkit had reach'd near 16 inches. 

Vpon @ Repetition of this Experiment, I let the Air 

remain in that ſtate of Compreſſion for about 18 
Hours. And then (proceeding in all reſpects as be- 
tre) J found the included Water aſcend gradually 
in the Tube ; and obſerv'd That motion for the ſpace 
of: 6 Hours: At which time the little Tube was ae- 
eidentally broken, and fo farther Obſervations for 


that time prevented. But however, from hence we 
may. infer, | 


Corol. 
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Corol. 1. That the Spring of Air ma be ſo diſturb'd 
by violent Impulſes, or ſtrong Compreſſions, 4150 y aire 
\canſiderable time to recover. their Natural Tune and Tem- 
per again. | | 


; 
4 


Corol..2. And the Times which the Springs of Air 

f will require for their * reſtitution, will he greater 

| or leſs, according as the Forces by which they are thus im- 
peld or compreſs”, are greater or leſs; or according as 
the Times daring which they continue in that violent ſtate, 
are greater or I . That it ſhould be ſo, is perfectly 
conſonant to the Nature and Properties of the Air; 
and that it is ſo, the Circumſtances of the Experi- 
ment evince. For when the Air had lain compreſsꝰd 
for about 18 Hours, the Aſcent of the Water was 
more flow and deliberate; it creeping up gradually 
for the ſpace of 6 Hours together. But when it had 

ſuffer'd the Compreſſion but for the ſpace of an 
Hour; the Water advanc'd upwards in the Tube ſo 
faſt, that in a very. ſmall time it had mounted a 
whale Foot. And there's Bo reaſon at all to daubt, 
but that longer Time, and more valid Compreſſions, 
would produce till greater and more conſiderable 
Effects, as to the times of the Springs recovering 
themſelves. __ 7 8 
And hence therefore; were this Proportion once ſer- 
He und eftablifb'd: by. is fuffirrent number, of Experiments:; : 
from the Airs foregoing Compreſſion, une might limit and 
foretell the Motions of the included Liquid; aud, Vice 
vers, from the Motion of the Liquid, one 
the Airs foregoing- Cvm phon. 
NCI Ne DAB e Nt. en 
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might infer. 


Corol. 3. Wherever therefore the "ay Bois! what- 
ſoever ) the included Springs of Air ſuffer any ſuch Com- 
8 | preſſions 
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- preſſions as theſe are, or any anſwerable to theſe; and there 
2 any contiguous Fluid Matter for theſe Springs, as they 
reſtore themſelves, to preſs upon; theſe ſame Effects muſt 
follow: That is, the Fluids muſt be put in motion, and 
advance according as the others preſs them; aud if they 
were in any ſort of, motion before, that motion muſt be alter'd, 
and either accelerated or retarded, according as the Courſe 
and Direction of the Fluid be either with or againſt that 
of the Aerial Springs, while they are in this action of Self- 
reſtitution. And perhaps ſeveral Phenomena, as well in 
Plants and Animal Bodies, as in other Syſtems of Mat- 
ter in our Globe, may owe their true Riſe to ſome ſuch 
Cauſe as this. Tis certainly a poſſible Cauſe, from 
the Laws of Staticks ; and perhaps inquiſitive: Per- 

ſons may find out ſome Effects of it. 


1944 


An Account of an ment, flewing the Cauſe 
_ of the Deſcent of the Mercury in the Baro- 


WAS obſervable in the late violent Storm of 
I Wind, that the Mercury in the Barometer 
did not only ſubſide very conſiderably, but alſo that, 
upon extraordinary Guſts, there were ſenſible and 
manifeſt Vibrations of it in the Tube. 14 
Now, to account both for the Depreſſions and Vi- 
brations of the Mercury in theſe and ſych-like Caſes, 
I contriv'd the following | e 


ExrE- 


E 
f ExrERRIMENT. 


Having provided a Receiver, A, which held about Se Fig 
16 Quarts, I compreſs'd in it about three or four %% V. 
times its natural content of Air, by the help of the 
Syringe B: Which Inſtrument is for that purpoſe 
ſcrew'd on at cc. This done, and the Stopcocłk D, 
fitted to this Receiver, being turn'd; the Syringe 
was taken off, and a Braſs Pipe about half an inch 
diameter, repreſented by E E, ſcrew'd on in its 
room. This Pipe is inſerted into a well- fitted Bros 
Socket, which is fix d in a 595 50 piece of Wood F E, 


IL. 


4 a, inches. 


Mer c 1 as made. thereby 10 deſceud at lea 
1134'87 - ; N Nay, 
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Nay, that Barometer LL, which was 3 foot diſtant 
from the Aerial Stream, was equally affected as the 
nearer one HH; the Mercury ſubſiding rly to a 
juſt Paraltdlifin in both. Andl'tis farther obſervable, 
that 45 the = of - the earrent of Air diminiſh, ſo the 
Weight of th e Atmoſp here recover'd its Strength again, and 


fored the e in the er to 4 gradnal aſcent, 


Hence, 
*Corol. I: 22 e hive 4 elear aint watural account of 


Ge Deſcent and Vibration, f the Iron), in violent 
Storms and Hurricanes. For the mighty Force of 
thoſe guſts of Wind, will weaken the Waals of 
tlie incumbent Arms phetick Columns; from whence 
4 Deſcent St of . 55 muſt neceſſari follow. 
And A cee pred Ackion of thoſe Blaſts, or 
— quick ind ſudden . of them, are ca able 
Ee qu and continuitß the Vibratory Motions 
Gel che quick Aſcents and! cents): Nef dae arge | 
Obel. 2. Np oh the E a Forces: bt 40 7 1 
et Direckions o „ tre capable of producing 
FE Diſs 1 th "tt fu 2251 — e That 
hs 


"Oe 
Bal e ge e prodetcy 
Columms; is as reaſonable, as that mee dae 
fhould füftain a greater Pondis, or gabe ai more of the 
the Preſſdte df t 4 Pondus; than a lef tan do. 
Aud Who ſs ent, \thar the different DireB3ions + 
the Acre? x wenn mut De attended th ferent 
Hffects to e whoſe Colle? is from the lower 
towards t higher Repions ef the eee 

both Parry un Hach *Colithatis of Air 

Er the Force, ef, ft thoke Whoſe Gut by a 
from the higher" "he ver; where the Colhmns 
aß doth” more as! and denſity too. I ſpeak this 
IEEE with. 


# » WP 
with reſpect to the real difference gf the Effect in it 
ſelf, and not as to the outward ſenſibleneſs of it to 
us; "for changes may happen, when we can't or don't 
obſerve them. But all other Circumſtances being 
alike, this Circumſtance of different Direction muſt, J 
doubt not, produce a real Variety. And if all other 
Circumſtances are not alike, then the Proportions of 
the Effects will be had from the Compoſition of the 
Proportions. (either direct, reciprocal, or both together) of 


the Cauſes which make tloſe different Circumſtances. 


Corol. 3. Strong Winds. may fe? the Animal Occo-- 
nom, upon this very account, of their altering. the Preſ- 


ſure of the Atmoſphere, _ 

Let n a number . of Pipes- or. . Canals, of 
an -<laſtick flexible nature, replete with ſome, Fluid; 
the Preſſure of the incumbent Atmoſ bares is in this 
caſe to be conſider'd as a Pondus, acting againſt the 
Force of. theſe. n K. h with t that of their 
contain'd : Blaid, Ad ace For to Mechaznick Laws, 
theſe diſtractile T ubes Will be ſo far compy els'd. by 
that incumbent Wege be a juſt Equi brium N 
Aa e, * the two Antagoniſt Forces; and 


eſerve th id 
2 3 fall by — 
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comes e Wan of aha Preſſure, From 
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the external Preſſure, For the ſtronger Preſſure 
will ftraiten the Canals, and conſequently encreaſe 
the Velocity of the Fluid: as, on the other hand, 
the more feeble Preſſure will give way to the 
Canals endeavouring to enlarge themſelves; and 
by that means will contribute to the more flow 
and deliberate motion of the Fluid. The applica- 
tion of all which to the Bodies of Animals, is very ob- 
vious and eafie : For they are nothing more than ſo 
many complications of branching Canals, and tender 
flexible Membranes, eaſily yielding to an external Preſ- 
fure or Pulſion, and capable of reſtoring themſelves 
hy their innate Spring. The great weight of. the 
Atmoſphere is always preſſing down upon theſe 
Machines; and 'tis the ſpring and renitency of their 
parts, which is the counter-balance toit, and preſerves 
them from receiving injuries by it. The Veſſels con- 
ſequently, which ſerve for the Diſtribution of the A. 
- nimal Flaids being differently ſtraiten'd and com- 
preſsd by the various weiahes of the incumbeat 
Atmoſphere ; the Liquids are affected with new 
and different degrees of velocity. And therefore 
when any extraordinary Changes happen in the 
Weight and Preſſure of the Atmoſphere, there muſt 
be, (ceteris paribus as conſiderable Changes in the 
motions of the Fluids. But violent guſts of Wind, Hur- 
ricanes, and the like, will -neceffarily produce very 
great differences in the weight of the incumbent 
Atmoſphere ; And therefore, I ſay, very conſiderable 
_ "Alterations may be made in the Motions of the Li- 
quids in Animal Bodies, by ſuch Cauſes as theſe: | 
From whence it-follows, that whatever Changes 
are poſſible to be produc'd in Animal Bodies, by 
the meer alteration of the velocity of the Liquids; - 
are (in ſome meaſure at leaſt) producible = very 

| rong 
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ftrong and violent Winds: And thefe changes in the 
Animal Oeconomy, (viz. that depend upon the alter*d 
Velocities of the Huids) are not a few. 


Corol. 4. The weight of the: Atmoſphere bein 
diminiſh'd in one place, it is alſo as muc diminifiyd 
at the ſame time in another place, which holds a 
communication with the former. 

This is plainly. viſible: in the Experiment it ſelf. 
For the Force of the Air in the Ciſtern in the In- 
cloſure F, being broken by the violent eruption 
out of the Pipe E; that alſo of the Cifſterfi in 
the incloſure K, which communicated with the for- 
mer, was ſo-far_diminſh'd too, that the Mercury 
(whoſe height depended upon it) ſubſided in that Ba- 
rometer jult (or near) as much as in the other. And the 
like Effects muſt be produc'd otherwhere, when the 
Circumſtances anſwer to theſe. here. 


An Accnont of ſome, Experiments mads on the 
5 h Phoſphorus in Vacuo. 2 


EXPERIMENT I. 
Aving provided a dark Room, I drew ſome 

1 Lines with the Phoſphorus on à piece of Blue 
Paper: This immediately became luminous in the 
* Air, and apear'd with a Wave: like Undulating 
lotion. But being plac'd in a Receiver, after ſome 
few Exſuctions, the undulation ceasd; but the 
Light ſeem d confiderably augmented. The Recei: 
ver being farther exhauſted; it grew ü 
oY and 


ſenlible-recovery..of the; Light, . 
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and continued with that encreaſe of Luſtre, till an 
admiſſion of Air, which did ſenſibly diminiſh it. 
This decay of the Light was alſo gradual, anſwering 


to the gradual admiſſion of the Air: Tho' upon the 
Repetition of the Experiment, ſome Perſons. preſent 


believ'd the Light not altogether ſo brisk and vivitl 
As at firſt. F | | | 


— 
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Took two or three ſmall pieces of Phaſphorus; 
which being put into a Glaſs Diſb, I mix d with 
it a ſmall quantity of O# of Vitriol, Oil of Tartar per 
Deliquium, and Gil of .Cloves.....T his mixture fir d 


the Phoſphorus in the open Air: but it was extin- 


nd on by the addition of a little common 
ater, This Preparation being included in a Re- 


ceiver; very little Light appear'd. But the Air be- 


ing exhauſted, it became very apparent, with a brisk 
and vigorous emiſſion of Steams. The Ingredients 
of this Compoſition in. che Niſh, feem'd at the ſame 
time to xeſemble a boyling Flame, and exhibited a co- 


pious Light; ſo that ſeveral Obyects that Mere near, 


n And this lucid appear- 
ance continued 


the 


the Air Was admitted: but 
pake And dark. Neither 
gine chy Which means the 


. 


D Shaking 
mixture. {t-ſelfrunderwent-an agitatian) produce any. 
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ExexnIMent Ih. 


| Aving puta ſmall quantity.of the foremention'd' 
=. | Compolition into a Bottle with a narrow- 
Neck, I included in it in a Receiver; and it yield-- 
ed then but very little Light. But upon the ex- 
Hauſtion of the Air, it began to be luminous; and 
the Light improv'd in 4 = to the encreaſing 
| Rrreſt ion of the Air, iſſuing out of the Bottle in 
H a Pyramidical form. | = 
At laſt (tho? the Receiver was well exhauſted) the 
Steams, then emitted, did fairly aſcend in that very 
tare and thin Medium, and reach d the upper parts 
of the Receiver, {which was nat a tall one,) but 
deſcended down again by the ſides- of it. Upon 
the Re- admiſſion of the Ait, the Light perfectly va- 
niſſyd; and it would have been in vain (as I have 
often try*d) to have expected the recovery of it in 
the open Air. W038: 49 "bi 
Theſe three Experiments do all exactly agree, in 
confirming this Concluſion, viæ. That the Phoſphorus- 
Lip ht is improv” d, bythe Rartfaction of the Air. Com- 
mon Air is therefore ſome way or other an Impe- 
diment to the Action of thoſe Steams on which the 
Eight. giving . depends. It remains therefore 
to be enquir'd, By vertue of what Property of the Air 
it is, that the Action of the Luminous Steams is thus 
impeded? e 5 
And I think it highly reaſonable to conclude, 
chat he Preſſure f the Aimaſphere is thut Impediment 
bn the Luminous Matter in this caſe. For the Air, as 
à Ponds incumbent on the Body Which * 
445 e - 
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the luminous Matter, urging the Surface on all ſides, 


and rendring it conſequently more cloſe and com- 
pact; the lucid Steams, whoſe efforts and endez- 
vours to expand themſelves cannot balance this 
over - ruling Preſſure, are by that means kept in, and 
cannot be diſcharg d. pe e AY 
* Yet I do not ſee that we can argue here from the 
Denſity. and Gravity of the Air, conſider'd as a Me- 
dium. For if the luminous Matter were ſpecifically 
heavier. then common Air, it would much more be 


- heavier than rarefied Air in an Approach to a Va- 


cuum; and conſequently the Steams could not rife, 
nor the Light appear, (much leſs improve,) in the 
exhauſted Receiver; as we ſee it does. 
Again. If any thing depended on the Luminous 
Matter's being | ſpecifically lighter than Common 
Air, yet in the ſeveral degrees of Rarefaction 
approaching toward a + Vacuity, there would be 
Mediums produc'd , approaching ſtill nearer and 
nearer to the Specifick Gravity of the luminous 
Matter. And conſequently, as the Receiver is more 
and more exhauſted, ſo the Fumes ſhould be diſ- 
charg'd in leſs plenty, and aſcend with leſs veloci- 
ry. Whereas on the contrary, they riſe more co- 
piouſly; and (the Light being more bright and vi- 
vid too) *tis plain that they expand themſelves, not 
with leſs, but —— force. And therefore I think 
the Gravity of the Air, as a Medium, has very little 
(if any thing at all) to do. in this affair. But the 
Preſſure or Gravity of the Air, as a Pondus, I believe, 
will account for it; and, as far as I can ſee, is the only 
Property that will do ſo. | 
I would remark here farther, particularly with re- 
gard to the third Experiment, that the Phoſphorus + 
Steams were apparently fpecifically heavier 9 
| the 
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the Medium'produc'd in the Receiver by the laſt 
exſuction. For they did deſcend in that Medium. 
And from hence I may ſecurely infer, that they 
did not aſcend in that Medium by Hydroftatical Laws, 
but by the meer Impetus of their own Vibratory 
Expanſive Motion, or the Force with. which they 
were emitted from the Body which contain'd them, 
upon the removal of the Preſſure which was be- 
fore an Impediment to their diſcharge. For, that 
Impetus being ſpent, or overpower'd by their Gravi- 
va they neceſſarily deſcended :again by vertue of 
that Law, which obtains in all Portions of Matter 
of all ſorts whatever. _ 5 


An Account of ſome Experiments made about the 
Propagation of Sounds in Condens'd and in 
Rarehed Air. 


ExekRIXENT I. 
Concerning the Propagation of Sound in Condens'd Air. 


Bell being included in a Braſs Receiver, was 
lac'd at one end of a Room about 50 yards 
in length: At the other end of which, ſome Perſons 
Koodto obſerye the Sound. — any Air at all 
N Was 
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was injected, the Bell (by ſhaking the Receiver 
might be heard at that diſtance, tho" not without dili. 
gent attending to it, When one Atmoſphere was in- 
jected (if I may take the liberty to 0 that expreſſion, ) 
the Bell being ſhaken as before, the Sound was ob- 
ſerv'd to be very ſenſibly augmented. When two 
Atmoſpheres were injected, there was manifeſtly 4 
much more conſiderable improvement of the Sound, But 
upon the intruſion of the 3d; 4th, and 5th Atmo- 
ſpheres, the Sound ſeem d not to be augmented in pro- 
portion to what it was at the firſt and ſecond, How- 
ever, it was obſerv d, that at this th and laſt injecti- 
on, the Sound was very near as. loud and ſenſible ar 
the 50 yards diſtance, as it was when the Bell was. 
ſtruck in the open Air, without being incloſed in 
the Receiver at all. | | 
Now the Reaſons of the Sound's not e 
ations, 


nably encreaſing in ſo much greater Conden 
J believe, may be theſe. | 


Firſt, The Deficiencies of | the injected quantities of 

Air. For the Valve, which ſhould have hinder'd the. 
return of the injected Air, might not perform its 
Office ſo exactly, or hold ſo tight as it (ould have- 
done; and by that means ſome portions of Air - 
might eſcape, and conſequently the quantities injected 
not be ſo great as was ſuppos d: from whence it 

would be no great wonder, that there ſhould be a 
failure in the proportion of the Encreaſe and Pro- 
pagation of the Sound. 


Second z, 
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Secondly, Tho? 25 Compreſſions of the Syphon are 
equal to the Natural Content of the Receiver; yet 
when the Air becomes pretty ſtrongly con- 
dens'd (as *tis by the intruſion of 4 or 5 Atmo- 
ſpheres,) the remaining Air at every ſtroke, which 
will lie between the bottom of the Enbolus and the 
Valve, tho” it be but little, yet is. of the ſame den- 
ſity, at that time, as the Air in the Receiver; which 
therefore, upon drawing up the Embolus, will extend 
it ſelf to ſuch a ſpace of the Cylinder, as it can 
fill up by expanding it ſelf into the ſtate of com- 
mon Air ; and is ſo much as this comes to, of what 
ſhould be injected at every ftroke: 25 of which 
ftrokes, as I ſaid before, are equal to the natural 
Content of the Receiver. And hence the Deficien- 
cies of the real quantities, which ſhould be injected 
by a certain number of ſtrokes, may be very conſi- 
derable; and to compute *em, al be a buſineſs 
of as much difficulty. | mA 
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ExeERIMENT II. 


HE fame Trial was made abroad in the open 
| Fields, and with the ſame ſucceſs as the for- 
mer, Upon ſhaking the Bell before any Air was 
injected, the Sound was but juſt audible at 30 yards 
diftance. When one Atmoſphere was injeQed, it 
was heard as diſtinctly at 60 yards diſtance, as be- 
fore at 30. Upon a ſecond injection, the Bell ade 
be heard at 90 yards diftance. But after that, tho? 
tear 100 ſtrokes of the -Forcer were repeated, yet it 
could hardly be heard 20 yards farther ; which I at- 
— —5 in great meafure to the Reaſons before men- 

_—_ e Gas 
be time when this. Experiment was made, was 
Hy about five in „ in the Month of 
3 The weather very miſty, and little or no Wind 
irring. And the ſilence requiſite for the nice 
making ſuch an Experiment, was by degrees inter- 
rupted by the Sounds of the five a-Clock Bells, and 


other noiſes from the City: all which in ſome mea- 


ſure contributed to the unſucceſsfulneſs of the latter 
Park or the” Experiment. But this T hope Tome time 
or other to proſecute farther ; not diſpairing in the 
mean time, of contriving ſuch a Gage, as/will ſhew 


the certain Quantities injected, without any danger 
or hazard in the Attempt. | 


ExpE- 


8 101 1 


EXPERIMENT: III. 


Corcerning the Propagation of Sound in Rarefied 
Air. 


Aving included a Bell in a Receiver, which was - 
1 ſhaken to make it ſtrike, it was very obſer- 
vable that the interpoſition of the Glaſs betwixt the 
Ear and the Bell, was a great Impediment to the - 
Propagation of the Sound, tho*-it might be heard at 
2 good diſtance from it. But the Air being gra- 
dually exhauſted, and ſeveral ſtops made, to ſhake - 
the Bell at the ſeveral different degrees of Rare- 
faction; I found that the Sound was remarkably di- 
miniſh'd at each of thoſe ſtops. At laſt, when the 
Receiver was very well exhauſted, the Sound was . 
ſo little, that the belt Ears could but juſt diſtinguiſh ; 
it: it being like a ſmall ſhrill Note, heard at a 
mighty diſtance. . As the Air was gradually admitted 
into. the Receiver again, ſo the Sound gradually en- 
creas'd ;/ this augmentation in the more denſe Medium, 
anſwering by proportional degrees to the Diminution 
in the more  Rarefed one. And when the Receiver 
was again replete with Air, the Sound ſeem'd ſome - 
thing more clear and diſtinguiſhable, than it did 
when the Bell was firſt included, before any of the 
Air had been drawn out. OL 
- The Obſeryation therefore to be deduc'd from theſe 
Experiments, is this, v. That Sounds are augmented. 
in Condensd, and dimiuiſi' d in Rarefied Air : or, that 
That Undulating Motion in which Sound conſiſts, 
chu | 18 
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il is propagated with more facility and advantage in 
Condens d, than in Common; and in Common, than 
in Rarefied Air. 


Hy And from hence we may infer, 


Corol. x. That the Diſtances -at which the equally- 
ſtrong Percuſſions of the ſame ſonorous Body ſhall be equally 
audible to the ſame Ear, in Condensd, Common, and 
Rarefied Air, (or, which is the ſame thing, in Airs of 
different degrees of Denſity,) muſt be taken in fome propor- 
tion to the Denſities of thoſe ſeveral Mediums, thro which 
the Sound is thus propazated. And that therefore, were 
that proportion eſt abliſh'd by ſuffictent Experiments; uu 
the Denſities given, the Diſtances might be inferr d; oy 
from the Daher ven, we might conclude the Denſt- 
ties requiſite to we! 4 Sound of 4 given Degree, to be 
equally audible at thoſe given Diſtances. And therefore, 
were we to ſpeak of the utmoſt Limits of Diſtance, 
at which oy wen Sound is audible at all; *is 
plain that theſe Limits muſt be determin'd by the 
fame Law of Proportion concerning the Denſities of 
the Mediums. Becauſe the «utmoſt Limits, at which any 
given Sound is audible at all, in any given Mediums; 
are likewiſe the Diſtances, at which that ſame Sound is 
equally audible in thoſe Mediums, For when a Sound 
is but juſt audible in any Mediums, *tis then equally 
audible in thoſe Mediums. 


Corol. 2. The Diſtances at which the different or un- 
equally-ftrong Percuſſions of the ſame ſonorus Bod = 
be equally audible to the ſame Ear, in Mediums Fe- 
rent Denſities, muſt be taken, in ſome proportion, com- 
pounded of the ffrengths of the Percuſſions, and the Den- 
f ties of the Mediums, And univerſally, —— 
un 
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Sounds ( ceteris paribus ) audible or diſtinguiſhable 
in any given ratio; will require ſome compoſition of 

the Proportions of Diſtances, Denſities, and Forces of 
Percuſſion. . | 


Corol. #; Speaking [irifHy, Sounds are not at all times - | 

equally audible to us here upon the Surface of the Earth. 

I mean, the like Percuſſions of the ſame ſounding Bo» 

dies, are not at all: times to be heard with the ſame 
facility; at the ſame diſtances, The Reaſon of which 

is ſufficiently manifeſt , ſince the ftate of the Atmo- 

ſphere here about us, undergoes ſuch frequent Viciſſitudes, 

— thoſe ſometimes very conſiderable ones too,) as 

to Rarefaction and Candenſation. | 


| Corof. 4. Sounds diminiſh or become lefs audible, , 
as we aſcend upwards from the Surface of the Earth: And. 
therefore in the upper Regions of the Atmoſphere, and 
eſpectally in thoſe where the Planets revolve, . ſonoroms - 
Bodies muſt be at a diſtance almoſt infinitely near, (that is, . 
in contact with the Organ it ſelf;) or the Force with which-- 
they are ſtruck, pn infinitely great; for Sounds to be 
equally audible, with-what they are here upon the Surface - 
7 the Earth. The Reaſon of which is plain, from 

the prodigious Rarefaction of the Medium in thoſe 
Regions. A Globe of ſuch. Air as we have here at- 
the Surface; if plac'd at the height of a Semi-dia- 
meter of the Earth, would expand it ſelf at ſuch a 
rate, as to fill all the Planetary Orbs as far as that 

of Saturn; nay, anda much greater ſpace than that. 
And That Medium, in which the Planets perform 
their Revolutions, is ſo fine and rare, as that. its 
Reſiſtance is wholly imperceptible, though they 
have gone their Rounds in it for ſo, many Ages. - 
To what a degree of Rarefaction then does the , 

| Medium 
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Medium ariſe in thoſe ſublime Regions? And what 
perception ſhould we have there of fuch Sounds, as 
are here propagated to our Organs with a great deal 
of eaſe and force? For, the ſtrokes of the ſounding Bo- 
| dy being equally forcible, the diftance of the Organ 
muſt be leſs, in a rarer Medium, in ſome proporti- 
on to that rarity; that the Sound may be equally 
[ - audible, as in a Denſer: And the Diſtances being the 
ſame, the Strength of the Percuſſions muſt be pro- 
portion'd to the Rarety of the Medium, in order 
to produce the ſame Effect: And conſequently, 
when the Rarefaction of the Medium is (as it is in 
thoſe Regions, ) ſo vaſtly tranſcendent to what tis 
here on the Surface of the Earth; an Organ fo made 
as ours is, muſt either approach almoſt infinitely 
_ . nearer; or the Sonorius Body mult be ſtruck with a 
force: almoſt infinitely greater; that a Sound may 
impreſs the Organ there, equally with what it does 
here. The crackling of Thorns in a Fire, would 
Make our Ear with a vaſtly- more conſiderable force 
Here, than the largeſt Cannon, or the moſt dread- 
ful Claps of Thunder, would do there; were either 
of them diſcharg'd at a much leſs diſtance from the 
Hearer than what we are now ſpeaking of. 
The Maſick of the Spheres therefore is an Entertain- 
ment, which we ought to deſpair of ever hearing: 
and That Conſort, be it as Celeſtial as it will, yet 
wants a fit Medium (if that were all that is wanting) 
to convey it to us. The old Philoſophers were much 
in the right, in faying theſe fine Sounds were never 
to be heard; and as much in the wrong, in laying 
down that for the Cauſe, that the Noiſe was too 
ſtrong and overwhelming to the Organ, for us to 
Have any perception of it. , 
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Corol. 5. The Diminution of Sounds in Aſcents or 
Elevations above the Surface of the Earth, will be in 
ſome proportion to the Deſcents of the Mercury in the 
Barometer at thoſe Elevations, | 

For were the Diminution of Sounds exactly in 
a ſimple or direct proportion to the Rarefaction or Ex- 
panſion of the Medium, at any heights in the Atmo- 
ſphere; that Diminution would be exactly in a ſimple 
reciprocal proportion to the heights of the Mercury in 
the Barometer at thoſe Elevations: becauſe the Expan- 
ſions of the Air are found to be reciprocally as the 
heights of the Mercury. And therefore if the Di- 
minution of Sounds be in ſome complicate direct pro- 
3 of the Expanſions of the Medium, it will 

e alſo in ſome complicate reciprocal proportion of the 
heights of the Mercury in the Barometer. And 
conſequently the Barometer might be made uſe of, 
to diſcover and determine the Diminution of Sounds 
in any Region of the Atmoſphere ; provided it were 
well determin'd by Experiments beforehand, in 
what proportion Sounds diminiſh according to the 
RarefaQtion. W 
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An Account of an Experiment, conce rning the Re- 
filition or Rebounding of Bodies, in Various 
Mediums. | 


Provided a tall Glaſs Receiver, in the upper part 

of which I had a Contrivance for the lodg- 
ment of four Marbles, ( ſuch as are generally ſold 
at the Shops, ) and from whence I could let them 
drop down on a Plane at pleaſure. 'The diſtance 
from the Plane to the place where the Marbles 
were lodg'd, ( and conſequently the ſpace of their 
deſcent,) was about 134 inches. And as to the 
bulk of them, two of theſe Marbles weigh'd 59 
grains; and the other two, 63 grains, The Plane 
on which they were to fall, was a round flat piece 
of ſolid Glaſs, about x inch thick, and 3+ inches 
over ; the upper Surface of Which was very well 
ground and poliſd' d. It was fix d in a Tin Frame, 
contriv'd on purpoſe to keep its lower Surface from 
being contiguous to the Plate or Leather on which 
the Receiver was plac'd : the reaſon of which Con- 
trivance was, to prevent an Inconvenience which 
1 otherwiſe ariſe; as ſhall be ſhewn by and 
A _ 1 | 
All things being thus provided, the Marbles were 
dropt in Common Air ; that is, in the Air included 
in the Receiver. After this, the Air was exhauſted, 
and they were dropt in Vacuo, And then an Atmo- 
ſphere of Air was injected, beſides the natural Con- 
tent of the Receiver, and they were let fall in that 


Con- 
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Condens d Air, I ſay, one Ne for I did not 
dare to venture more, leſt the breaking of the Re- 
ceiver ( which would be a hazardous thing) ſhould 
have been the Conſequence of it. 
No I found, that the Reſilition of the Marbles 
dropt in Vacuo, was ſomething more than that of thoſe 
in Common Air : And thoſe let fall in Common Air, had 
ſome advantage in their Rebound, above thoſe let 
fall in Air Condens'd, The Rebound in Vacuo was 
about 101 inches, (which was more than + of their 
Deſcent.) In Condensd Air, it was about 10 in- 
ches. Accordingly, in Common Air, we muſt count 
the Reſilition to be a Mean between the other two: 
For *tis extreamly difficult to determine to a Nicety 
in a Motion ſo ſudden, and of fo ſhort a duration. 
But this however is certain, that there was a ſen- 
ſible difference between the Rebound of thoſe dropt 
in Vacuo, and thoſe in Condensd Air. As for the 
difference of the Weight of theſe Bodies, T could not 


find that That made any diſcernible alteration in 
their Reflexion. 2 4 


I would give one Caution here, which may ſerve 
to prevent thoſe, whoſe Curioſity — lead them 
to make theſe Experiments, from falling into an 
Errour, which I my ſelf very narrowly eſcap'd. 

The Glaſs (as I faid before) was fix'd in a Tin 
Frame, on purpoſe to keep the lower ſurface of it from 
being contiguous to the Plate or Leather, on which the 
Receiver was plac d. For when I firſt try'd theſe 
Experiments, I us'd a Stone Plane, laid careleſly «por 
the Leather which cover'd the Plate on which the 
Receiver ſtood :. And accordingly, the Air being ex- 
hauſted, the Marbles would not rebound fo high by 
an inch, as when the ** came to be made 

2 on 
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on the farne Plane in Common Air. The reaſon of 
which was plainly this,: That the Air being ex- 
hauſted, the Leather conſequently ſwell'd, and by that 
ſwelling rais'd the Plane which lay on it; and: fo, 
| cauſing it to lie more ſoft and hollow than when 
1 twas only in Common Air, by this means the Re- 
b ſilition became lefs in Vacuo, than in Common Air: 
and the Event of the Experiment prov'd quite con- 
trary, both to what it ought to have been, to what 
was expected, and to what after came to paſs. For 
having fix'd the Apparatus, as before mention'd, all 
things ſucceeded then, both according to expectation, 
and to Philoſophical Theory. 


| Corol. 1. Ia azy exact Computations therefore of the 
Reſilitions of Bodies, Account muſt be taken of the State 
of the Ambient Mediam :. For the Rebounds of the 
ame Body will not be-the ſame, in all the various 
conditions of that, as ta Rarity and Denſity. 


Corol. 2. Here's a manifeſt Proof. of the Air Re- 
feiſtence. | 


I know there are many other Proofs beſides ; but, 
I fay, this Experiment alſo furniſhes one. For the 
Diff: rence in the Rebounds'is no otherwiſe poſſible to 
de accounted for, fince the Experiment may be re- 
ly d on as made to a ſufficient degree of Nicety.. 


| 


| 
| 
| 
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Some farther Experiments concerning the Electri- 
city and Light, produc'd from various Bodzes: 
by Attrition. 


EXPERIMENT L 


Being a farther Improvement of one made before, to 
the ſame purpoſe, . 


T has been ihown in one of the foregoing Expe- 
riments, how Bodies included in a Glaſs, might 
be affected with a very ſenſible Motion, by the bare 
approach of one's Finger near the outſide. I have 
here ſomething to add to the Account of that Sax- 
prizing Phenomenon, which will render it more won- 
derful ſtill. And the Appearance in this Trial was. 
ſo much the more conſpicuous, ' by' how. much the 
Appararivs made uſe of was © better” contriv'd and 
adapted than in the former. 

L obſerv'd then, 


That when the Motion and Attrition of the Glaſs rrrevit: 
had been S two. ors three minutes, Fig. 6. 
and then ceas'd ; the Threads ſeem'd to hang in 
great diſorder, and without any degree of _— 
at all, for ſome ſmall time. They. continued” in 
this poſture (as near as I could count ) for _ 
ree- 


— 
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three or r and then they were extended eve- 
ry way towards the Circamference 4. the Glaſs; and 


that-werth ſueh a ſtrength, that the Motion of the 
Glaſs alone would not very much affect em. But 


the ſtrangeſt thing of all, was to ſee, that 4 Motion 
might be 1npreſs'd upon them by the approach of one's 
Finger, Hand, or any other Body, at more than three in- 
ches diſtance from the outward ſurface of the Glaſs, th 
the Threads themſelves did not touch the inward one. 


I obſerv'd further, 

That every time the Motion of the Wheel and the At- 
-trition of the Glaſs were repeated, the Threads might be 
mod, by the approach of ones Finger on the outſide, at 
4 ftill greater diſtance. 5 

Nay, I have found ſince, that by blowing with ones 
Mouth only towards the Glaſs, at three or four foot di- 
ſtance, the Threads would have 4 very conſiderable motion 
g ver dem. | : 

And when I have ſuddenly ſpread my Hands up- 
on the uo and lower parts of the Globe, there has 
bern 4 violent Agitation of the Threads within, which 
has alſo laſted for fome time. 


From theſe Obſervations we may gather, 
Fre, That the Cauſe of the Ereftion of the 
Threads (whatever it be,) tho? certainly excited by 
the Motion and Attrition of the Glaſs, yet does not 
.neceſſerily work its Effect immediately, upon» that Mo- 
Tron ant Attrition, 1 

For we ſee the Threads were quite looſe and 
"motionleſs for three or four ſeconds of time; and 
then they were extended, like ſo many Radiz, to- 
wards the Circumference of the Glafs. 


u 
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_ *Tis worth enquiry here, Whether the ſpace of 
time between the Ceſſation of the Motion, and the be- 

inning of the Erection of the Threads, will be the 
— in all Seaſons, and in all Conditions of the Am- 
bient Air. As alſo, Whether the longer or ſburter con- 
tinuance of the Motion and Attrition of the Glaſs, before 
they ceaſe ; does contribute any thing to the lengthning or 
ſhortning this Time of the unattive ſtate of the Threads, 
before they begin to be erected. 


Secondly, Tis manifeſt, there's 4 Communication be- 
tween the Medium without, and That within the Glaſs, 
This follows from the Motions and Tremblings - 
of the Threads, upon the approach of other Bodies - 
poſited on the outſide. . 


Thirdly, Not only a Communication, but a Conti- 
nuity, of the Matter which occafions the Motion of | 
the Threads. The Progreſs of it ſeems to be in a = 
ftreight and direct track; in which the Matter is 
puſh d — ſhorteft Conrſe, from the Approach'd 
Body to the Threads that — it. And if 
the Threads are mob'd by influence of any Matter 
emitted from the Glaſs, it appears to be impoſſible 
to explain how they ſhould be ſo, and at ſuch di- 
ſtances, without a Continuity. So that the Caſe 
ſeems: to be thus; That the Effluvia paſs alongyas - 
it were in ſo many Phyſical + Lines, or Rays ; and all 
the Parts that compoſe. them, adhere and joyn to 
one- another, in ſuch manner, that — of *em 
are puſh'd, all in the ſame Line are by that 
Impulſe given to others. 


And for this purpoſe the fol ing. Obſervations de- 
ſerve to be conſider d. | 


Obſervat. . 
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'Obſervat. 1. Having laid a piece of Leaf. Braſs be- 
tween two pieces of Wood, about an inch thick, 
and an inch aſunder; I apply'd a well-rubb'd Tube 
as near as the Wood would permit ; but the Braſs 

receiv'd no manner of motion. But as ſoon as the 
Wood was remev'd, it was attracted vigorouſly, 
without any frefh Arttrition of the Tube. 


Obſerv. 2. When the Tube was well rubb'd ; if 
a piece of Paper were immediately apply'd, ſo as to 
touch the upper part of it; the Leaf-Braſs, ſcatter'd 
up and down upon the Table, would not be at- 
tracted at all, tho? the Tube were held very near: 
But upon removing the Paper, thoſe Bodies were put 
into ſenſibly brisk motions. | 
© Obſery, 3. When a piece of Leaf-Braſs is hunted 
about àa Room; it keeps its diſtance, according as 
the Effluvia are more or leſs vigorouſly emitted: 
Nor will it by any means fink into the Sphere 
ofithe Effluvia, unleſs it meet a Body in its way; 
and tlien it will be attracted and repelPd ſeveral times, 
with a great ſwiftneſs. | IG 


Obſerv.: 4. It may. alſo. be very properly urg'd 
upon tiiis 7 that in the Experiment or 
blue III Producing Light "by the Effiwuis of the outward Glaſs, 
Eg. i. Falling on'\'the inward exhauſted. Glaſs in motion; after 

the Motions were ceas'd, a Light might be produc'd 


on the inward Glaſs, by approaching ones Hand 
near the ſurface of the . Which ſeems con- 
vincingly to ſhew That Property of the EMuvia, I 
have been here ſpeaking of. | | 


| Obſerw. 
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Obſerv. 5. When the Tube was fil”d with ſome other 
matter than Air, the Attractive Power of the Effluvia 
was conſiderably abated. 

Thus when I had ſtopt up one end of it with a 
Cork, and fill'd its Cavity with dry Writing Sand; 
tho? the ſame Attrition was made as before, yet 
the Leaf-Braſs had no Motion given it, till the Tube 
was brought within an inch or thereabouts of it. 
But if the Sand were ſuddenly ſhot out of the Tube, then 
it would attract the ſame Bodies at double or treble the 
foremention d diſtance, without any nem Attrition at all. 
This laſt Experiment compar'd with one before 


recited, makes way for a very conſiderable Obſervati- 
on: which is this. ; 


I have formerly ſhown, That when the Air contain'd 
in the Tube was exhauſted, the Attractive Power was quite 
loſt, or very near fo. 3 

And here it appears, That when the Tube was fill d 
with 4 3 Bod), the Attractive Power was ex- 
ceedingly weakned. 

Now in both Caſes there was an Excluſion of Air; 
and in both Caſes the ſame kind of Effect follow'd, 
viz, the Loſs of the Attrattive Power, © 

Only, where the Tube was exhauſted, the Air being 
more perfectiy excluded, the Attraction was alſo more 
remarkably loſt, than when it was filld with Sand, b 
which the Air was excluded too, but not ſo perfect- 
Has by the Exhauſtion. | 

Now I take the Reſult of theſe two Experiments 
in conjunction, to be, a ſignal Demonſtration of the In- 
fluence and Intereſt of the Air, in theſe Phenomena, And 
if upon the filling the Tube with other ſorts of mat- 
ter (than what I made this Trial with,) the Effect til 


Q appears 
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appears to be the ſame; it muſt then paſs for a Trutir 
not to be diſputed. Tho? on the other hand, #f,. 
when the Tube was filPd with other Matter, the Ef. 
fect ſbould not anfwer in the ſame manner or degree, but 
the Attractive Power ſhould he pretty ſtrong and 
vigorous : yet this will be no conclaſive Argument againſt 
the Intereſt of the Air in thoſe particular Experi- 
ments, which I have here mention d. For *tis poſ- 
ſible that other Matter 2 in one caſe yield that 
aſſiſtance towards the production of the Effect, which 
ſome Action or Operation of the Air may afford in 
another different Caſe. FR 


And I think it may ftand for a very uſeful 
Enquiry. How far other ſorts of Matter, with which 
the Tube may be fill d, will any ways influence the Attractive 
Force of the Effluvia, ſo as to make any ſenſible alteration. 
in it? 


Ex PERIMENT II. 
Ciacerning the Electricity of Sealing- Wax. 


Fitted a Wooden Cylinder (of about 4 inches 

5 diameter, and 3 in length) to an Axis, and 
lung'd it into melted Sealing-Wax, in which I kept 

it moving round till it had gotten a Coat of above 
Zan inch thick, on its Surface. The Wax was of 

the beſt fort I could procure; and the quantity mel- 

ted was 17 lib. Having thus n Cy _— 


* 
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I plac'd it on the Machine, and gave it the uſual 

Motion and Attrition ; which having been continued 

ſome ſmall time, I held the Hoop of Threads (made „un 

uſe of in the Experiment of the Glaſs Globe and Cylin. Fig. 3. 

der) directly over it. The Effect was the ſame, as 

in thoſe Experiments. For the Threads were directed 
by the Attraction, towards the center of that Circle, in 
the Plane of which the Hoop was placed. And 

while they remaig'd thus directed, they would in 

like manner fy the approach of ones Finger. And Leaf- 

Braſs would be ſtrongly attracted and returwd, or car- 

ried about a Room, by the Effluvi of the Wax, as I 

have elſewhere ſhewn it would be by thoſe of Glaſs. 
And the EMuvia of Wax likewiſe will be ſenſibly felt 

upon the back of ones Hand, if the Wax (after At- 
trition) be moved to and fro, near it ; juſt as thoſe \ 
of Glaſs may be. So that the Electrical Qualities of 

theſe two Bodies are the ſame, as to all the moſt Ge- 
neral Properties, They differ only in degrees; the Ef- 


fluvia of Glaſs producing more Powerfu Effects, than 
thoſe of Wax. 


Concerning the Light producible from Sealing-Wax. 


At Night, I gave the foremention'd Cylinder 
the fame Motion I had given it in the Day (when I 
tried the Electricity of it,) and I applied ſome clean 
new Haznel to it; but there was very little or no 


Light at all produc'd by the Friction of theſe two 
Badies. 1 | 


Q I; But 


[ 116 J 
But when, inſtead of the Flannel, T applied' my 
naked Hand, a _—_— Light appear d: the Proper. 


ties and Circumſtances of which (as far as I have 
obſerv'd them) I ſhall comprehend in the following 


Particulars. 
| This Light was viſible only in that part, where the 
= Attrition was made. The Light produc'd by the 
9 Attrition of the Glaſs Globe, was viſible by its odd 


Flaſhes, all over the Surface of the Globe. It ſpread 


far beyond the part where the Attrition was 
made. : 


This Light depended moſt immediately upon the Mo- 
tion; and would continue no longer, than that continued, 
Some Lights produc'd by the Attrition of Glaſs, 
have laſted for a while, even tho' the. Motion has 

actually ceas'd. 


None q this Luminous Matter would be communicated 
to ones Finger, when held near it, Whereas in the 
Lights produc'd from Glaſs, it was otherwiſe. 


This Light produc'd by the Friction of the Hand, on 
the Wax, in the open Air; was hardly ſo conſiderable, as 
that produc d by an Attrition made with Flannel, in 
Vacuo. g's 5 2 
For That Light in Varuo, was very diſcernable on 
each Arm of the Braſs Spring, that embrac'd the Flan- 
nel. And could the Attrition have been made with 
ones Hand in that vrry-rare Medium, there's no doubt 
but the Light would have been {till much greater. 
So that in this caſe there ſeems to be an Agree- 
ment between the Liglits produc'd from Wax and 


Glaſs ; viz. That both appear to more Advantage in | 
Vacuo, | 
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Vacuo, than in open Air; that is, in a very-weak and 
much-rarefied Medium, than in one of more Force 
and Denſity. And there's no Reaſon to believe, but 
all other Lights will agree in this Property too: 
Nor is it at all ſtrange that it ſhould be ſo, conſide- 
ring the fine and tender Nature of the Effluvia, on 
_ theſe Lights, produc'd by Attrition, do de- 
pend. | 


Having thus ſhewn the Properties of this Light, 
produc'd by the Attrition of Sealizg-Wax ; I would 
ſubjoyn an Obſeryation or two, which, I think, may 
deſerve notice. | 


Fir, The Light produc'd by the Attrition of 
Sealing-MWax and Woolley, agrees exactly in one re- 
markable Property, with that which is produc'd by 
the Attrition of Amber and Moollen. 

For they (both of them) diſappear when the: Attrition 


ceaſes... . 


Secondly, This Light agrees, in another Property, 
with /ome Light produc'd by the Attrition of Glaſs 
and Moollen. | | | 
For the Light of Sealing-Max is confin'd to that 
part only where the Attrition is made. And ſo it is 
ſometimes in the Friction of Glaſs on Moollen: For 
tho* the Light does many times ſpread all over, yet 
at other times it is limited only to that part which is 
rubb'd: as was obſery'd in one of the foregoing Ex» 
periments... - 


- Thirdly, This Light, and That produc'd from Glaſs, 
agree in another conſiderable Property, tho? in. very 


different Circumſtances of the Bodies themſelves. 
, For, 


F 
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For, f « Glaſs Tube be exhauſted of. its Air, the Light 
»produc*d will not adhere to Bodies plac'd near it. Nor 
ill any Parts of the Light, produc'd from Sealing- 
Wax, in the open Air, faſten uponò Bodies which 

.are fairly expos'd to it, tho' brought very near, 
So that the ſame Property which, in one caſe, diſ- 
covers it felf in the opez Air; in the other, neceſſarily 

requires a Vacuity, in order to the production of it. 
So that the Effluvia of two different Bodies, (which 
otherwiſe do not agree in the ſame Property) may come to 
Arte in the ſame Property, by the bare alteration of an 
external Circumſtance, or by ſome change in the ſtate of the 
adjacent Bodies, As here, by the meer Subſtraction 
of Air from the Cavity of the Tube, the Luminous 
Effluvia of Glaſs (which otherwiſe had the Proper- 
ty of adhering to Bodies plac'd near, ) become now of 
that Nature, as not to adhere; wherein they agree 
exactly with thoſe of Sealing-Wax, provok'd by At- 


;trition in the open Air. 


Query. Suppoſing Lac and Vermilion, to be the 
Tngredients in the Compoſition of Sealing-Wax ; whe- 
ther the Attractive Quality be 1 cheifly to the 
Former or the Latter? Which will be anſwer'd, by 
uy ing the AttraQive Power of equal Bulls or Maſſes 
of the ſame Sealing-Wax, made up with different Pro- 
portions of theſe two Ingredients. Ex. gr. Suppoſe 
I take any two quantities of Lac ang Vermilion, 
and with them make a Spherical or Cylindrical Bo- 
dy of Sealing-Wax : And then for a ſecond Com- 
poſition, take either a greater or a leſſer quan- 
tity of Lac than before; and mix ſo much Vermi- 
lion with it, as will make a Spherical or Cylindri- 
cal Body, of the fame dimenſions exactly — the 

ormer. 
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former: If the Lac be more, and J find the Attraction 
of the ſecond mixture ſtronger than that of the firſt; 
tis plain that the Attraction is principally owing to the 
Lac: But if the Lac be leſs, and the Attraction be ſtill 
ſtronger ; 'tis plain that the Advantage of Attra- 
ction lies on the fide of the Vermilion : Or vice versd. 
And ſo with reſpect to any other Factitious Bodies, 
we may diſcover what Ingredients (and in what 
proportion) do principally conduce to this Effect. 


And the ſame Enquiry may be uſefully made, 
with reſpect to the Luminous, as welkas the Au. 
ctive, Quality. |: 

And I ſhould think it no inconſiderable ſtep to- 
wards the adyancement of our Knowledge of the 
True Nature of Bodies, to be ſatisfied upon what 
Principles or Ingredients in their compoſition, their 
Lizht and Electricity do. mainly depend... 

For this Point well ſettled, with reſpe& to: Facti- 
tious Bodies ; we might be enabled to judge more.- 
truly of the Cauſes of the. like Effects in Nataral. 


Compoſitions = 


E 2'p Z- 
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ExrERIME NT III. 


Cuncerning the Electricity, Bc. of Sulphur 
; ; and Roſin. | | 


I Auving provided two Wooden Cylinders, of the 
ſame dimenſions as that mention'd in the for- 
mer Experiment; I coated their outſides, the one 
with Sulphur, and the other with Colophony or Roſin 
mix'd with Brickdaft ; which was added on purpoſe 
to bind the Roſin, and make it more hard. | 
_ Having given the firi# of theſe the uſual Motion 
and Attrition, I brought it near the Hoop fitted with 
Threads; and found that the Threads were attracted, 
and directed to its Centre; but not near ſo ſtrongly, as 
when the Sealing-max was us'd. 
F And this, upon feveral Trials, was ſtill much the 
ame. 

Then I try'd the latter, (viz. the Cylinder coat- 
ed with Roſin,) and found that the Threads were drawn 
to the Centre with more force and vigour, even than 
when the Experiment was made with Sealing- wax: 
But this is to be added, that the Roſin having 
been melted, was not quite cold at the time when 
the Trial was made. 


This is the main of the Experiment; to which I 
muſt ſubjoyn theſe following Obſervations. i 
; ir 5t , 
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Firf, That when the Trial was repeated with 
theſe Bodies, the next day; the Electricity of both was 
for inconſiderable, as ſcarce to deſerve notice, 


- Secondly, The Roſin, while warm, would attract 
Leif-Braſs at the diſtance of an inch or two, with 
out any Attrition at all, 


Thirdly, Tn both theſe Trials, the Threads would 
fly the approach of ones Finger; but if Segling-wax 
or Ambex; were held near them, tho? they were neither | 
of them rubb'd, yet the Threads would have 4 ftrong ten- — _ _ 

towards them, A Phenomenon I never obſery'd 
any thing of before; and which gives à very ſur- 


prizing inſtance of the Aterattive and Repalſive Forces. 
That the Threads ſhould be attracted by an Electri- 
cal Body. while en, tho the Attrition were ceas d; = 
(as for exam n the Roſin, while it yet retain'd wag © 
a depree of G% I "the is no great wonder: but I 
that they ſhould be attracted by ſuch a Body, in a 
is wherein that Body, was perfectly free from any 
egree of Heat, and Without any preceding Attri- 
tion to excite and rouze the Elabia; this Lihink has 
ſomething very odd and peculiar, in it. Not do 1 


think That centrifugal Mgrion of the Threads, upon 

the approach of 4 Finger, leſs ſufprizing. The : 
Threads were altogether in the ſame ſtate, Shed tach 

of theſe Bodies, that produt id theſe very different Effetts, 

were plac'd near them. And yet they were repell d g 
from ſome of them, and attracted by others. But 
now, before that the Amber and Sealing Mur on the 
one hand, or the Finger on the other, were brought 
near them; the Threads had been mov'd and ae 
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pon, by thoſe Electrical Bodies mention d in the Experi. 
nent. From whence theſe two Queries. | 


Firſt, Does that previous motion and excitation of the 
Threads, any way cauſe or contribute to this ſo ve- 


. 


different an, Effect, of their flying from one Body, | 
= ſtrongly tending to another? { & 


Or, Secondly, Is the Reaſon of this Phenomenon 
to be entirely deduc'd from the Natures of the 
Bodies themſelves, to which the Threads were expos'd? So 
that by Vertue of ſome Lam or other, unknown to us, 
the Threads ſhould tend towards This Body, and fly the 
approach of That. ® "SONY. EA 

Which of the two is the true Cauſe, I muſt leave 


not be very. difficult. 


at preſent to farther enquiry : And Þhink alte it will | 


k A , 4 | ' | 5th | ' * * 3 „ 
Thus much for the Electricity of theſe Bodies. As 
to their Lamina Quality, T have but little to ſay. 


Vina an Attrition of the Roſi» in the Dark, 1 
_ Could : 


find no Light at a4. ©®K 
And but very little | from the Sulphur And that . | 
not. by a Frictien made with my open Hand neither; 


- - 


but by holding" the ends of my Nails very hard upon | 


= 
- 7 $ 


it, While it was in motion. And therefore, it either 


contains but a u ſmall portio8 of luminous Matter in it; 
or elſe That Matter it ſtrongly retaind within the Body 


it; ſo that the ordinary degrees of Attrition are 
not ſufficient to bring it fortn. * 


I am apt to believe, that the Latter is more the 
true Reaſon, why ſo ſmall a quantity of Light is pro- 


ducible from Sulphur; than the Former. For Aon 


and Ne. action are equal in all Bodies, Now as Light | 
acts more upon Sulphur (and Sulphureous 9 


* 
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than it does upon any others; ſo reciprocally Sul- 
phur acts more upon Light, And therefore, if being 
mote ſtrongly held in the Body of the Sulphur, by ver- | 
tue of that Law; the Emiſſion of it is much more dif 

calt. | |; 
# For ſuch a Degree of Attrition, the Momentum 
whereof exceeds the Momentum of the Attraction of the 


contain'd Luminous Matter by the Body which contains 


it ; is neceſſary #0 educe Light, or Luminous Matter, out 
of that Body. | 

And therefore Bodies which do with equal faci- 
lities emit their Light, ſhould ſeem to have equal 
attractive forces on that Matter. | 

And Vniverſaly, The Attractions ſhould be pro- 
portional to the Forces of Attrition, all other Cir- 

| cumſtanees being alike. 


I tried whether Salphur would emit any Light, 
by an Attrition in Faces: but with all my endea- 
vours J 5 find none. | : __ 

Now there was a very vigorous Light produc'd 
by an Attrition of Sealinr Wax in ys, 92850 con- 
ſiderable than that produc'd from the ſame Body in 
the open Air. Whereas the Effects of Salphur were 
juſt the contrary : There was a ſmall Light, produc'd 
wn much labour, in the open Air; and none at all 
ill Vacuo. I x 7 - _ 


. | Query 1. Does the Abſence of the Cirtumjatent 
| Medium any ways contribute to. the more ſtrong Re- 
zention of the Luminous Matter in the Body of the 
Sulphur? If ſo; it has. an Influence. to produce the con- 
trary Effect in the caſe of the Sealing Mas, Where a a 
brisk Light appear'd when the Air was withdrawn, 


5 U R 2 ö Or, 


I» 
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Or, 2. Are the EMuvia of the Sulphur indeed 
emitted in Vacuo, as well as in the open Air; but 


not ſenſibly Laminous in that State of the Ambient 
Medium, that is, not Viſible? 


ExPERIXENT IV. 


Concernmg ſome very Uncommon Effects of the 
Wy, Effluvia of Sealing-Wax. 


N that Experiment, where the Threads are in- 
AK cluded in a Glaſs Globe, and, upon the Attriti- 
on of it, point every way from the Center to the Cir- 
cumference, it was obſerv'd that, in that State, a 
Motion might be given to the Threads, by the ap- 


| proach of ones Hand near the outſide. And this 


odd appearance, we know, is to be attributed to 


the Effluvia of the Glaſs, excited by the Attrition. 


For by ſome things formerly mention'd, it appears 
they = endowed with a Quality, which renders 
them capable of producing ſuch Effects. 
But I find, that the Effiuvis of other Bodies, held 
without the Globe, will alſo perform the ſame Thing. Tho? 
the Threads are included there, and the Globe has no 
Motion nor © Attrition at all. given it; yet if another 


4 ver) ſtrange and ſurprizing manner. 


Elefirical, Body be plac'd near, they will move after. 


For - 
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For they did fo when I held rubbyl Sealing- NY | 
at the diſtance of 3 or 4 inches from the Globe, = 
— 2 or, a Glaſs Tube, would produce the ſame | 

228 cover d cloſe with a flatbottom'd Glaſs, 
upon a Table; would have a brisk motion giver it, 
by holding the rubb'd Sealing-Wax over it. And 
one ſingle Attrition of the Wax, would be ſufficient 
to keep thoſe included little Bodies ſtirring for a con- 
ſiderable time. Nay, they have continued their Mo- 
tion after the Wax has been gen away, : 

This ſhews the Penetration, Subtilty, and very great 
Activity of the Efluvia (at leaſt of theſe) Electrical Bo- 


dies... 


But *tis to be noted here; 


Firſt, That this Experiment will not always ſucceed.” 
Sometimes not at all; much leſs in that degree, I 
have here related. And the reaſon of this I take to 
be from a more Humid Temper of the Air, in which 
ftate ſome little - moiſture was probably condens d 
upon the Surface of the Glaſs ; and enough to be 
ſure, might eaſily be, to obſtruct the Paſſage of. 
Bodies ſo fine and ſubtile as theſe Effluvia. 


Secondly, This Inconvenience may be remedied, when 
it does happen. For if the Glaſs be plac'd a while in 
the Sun. bine, or a little warm'd by the Fire, or well 
rubb'd with a warm dry Linnen Cloath ; then the 
Leaf-Braſs, if the rubb'd Wax be held over it, 
will be put into as brisk motions as beſore. 


Thirdly, , 
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© Thirdly, This warming or rabbing of the Glaſs, ſeems 
not only to clear it of 7 moiſture, that might be con- 
dens'd on its Surface; but alſo, by actuating the parts of 
the Glaſs themſelves, and perhaps raiſing ſome little quantity 
| £4 Efluvia from it, encreaſes the f of | thoſe of the 
ealing-MWax, and renders their action on the included 
little Poles more conſiderable, 
- This I conclude from hence, viz. That when I 
had us'd any of the foremention'd methods, to clear 
the Glaſs from any thing of Soil or Moiſture it 
might have contraQted ; I found I could give 4 Mo- 
tion to the Leaf-Braſs, only by rubbing my Finger on the 
outſide of the Glaſs, without any aſſiſtance from the Wax, 
But yet when the rubb'd Wax was held over it, 
the 1 of the included Bodies would be much more 
_... 
However, when the Air is warm and dry, I never 
found any occafion to do any thing to help forward 
the Action of the Effluvia; their paſſage being then 
ſufficiently clear; and the Bodies within, Thewing by 
their various agitations how much they lie expos'd 


it, I fay, fo 
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An Account of the Succeſs of an Attempt to keep 
ſeveral Atmoſpheres of Air condens'd in the 


ſpace of one, for a conſuderable Time. 


Took a very frog thick Flint-Bottle, which Thad 


procur'd to be made on purpoſe for this Experi- 


ment; into which I injeted with my Syrinęe be- 
tween 4 and 5 Atmoſpheres of Air; as an included 
Gage, of about 44 inches in length, plainly enough 
ſhew'd, For, the Mercury riſing up ſo far, as to fill 


about + of the whole Gage, conſequently compreſs d 

the Air in the upper part of it, into nearly + part 
of the ſpace it {d before. This Air continued 
in that ſtate of violent condenſation from March 
the zoth, till about the 7th of Auguſt ORR - 


At which time happening to look on it (as I ufua 


ly did once in 4 or 7 days) I found that the impri- 
1 e its eſcape. Nor was Lat an 
loſs for the Cauſe hereof, when I conftder'd the iz. 
temperate heat of the weather for ſome time before. 
For one day cipecally, I obſerv*d that the Spirit in 


ow d Element had ma 


the Thermometer had aſcended 120 degrees above the 
Freezing Point, This hot ſtate of the Ambient Me- 


dium, was ſufficient to produce the foremention d 
Effect; and to render the Cement, by which the Braſs- 
Cap of the Bottle was faſten'd, (even tho it was pre- 


* 


ſervꝰ a, for the * ſecurity, ander Water,) to make 
C 


reſiſt the Efforts of the mighty Spring of the in- 


whoſe Springs preſerv'd their Tone, readily 'exer- 


rf: and yielding, as not to be able to 
clos'd Air. By this meas, all "thoſe parts of it, 


teck | 
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ted themſelves, and got away out of the Bottle, lea- 
ving others behind them which were not able to 
unbend and conſe 9 5 to gain themſelves liberty. 
For I found that the Mercury in the Gage, continued 
ſtill about of an inch above the ſurface of that wherein 
the open end of the Gage was immers:d; by which it 
appear d, that the Air in the upper part of the Gage, 
ſtill: remain'd compreſs'd into a ſpace, which was 
about $part leſs than what the ſame bulk took up be- 
fore the injection. But what deſerves moſt particu- 
lar conſideration is, that the Mercury ftill kept the ſame 
height, after its Surface in the Bottle was epos d to the 
open Air. So that thoſe remaining parts of the 
Air inclos d within the Gage, though they :had. 
Al ibe Scope and Freedom poſſible, to expand them- 
ſelves, yet did not do it; and therefore were ſome 
way ot᷑ other render d uncapable of ſo doing. Had they 
been as able as the others, which went off before ; 
they had likewiſe gone off roo. So that their long 
detention in that violent ſtate, muſt needs have made 
them unable to unwind themſelves, ſo far as was 
neceſſary. to their on diſcharge. And had not the 
_ *oremention'd Accident happened, but they had con- 
tinued in the condition they were in at the firſt in- 
jection; there's. no doubt "but the diſorder they ſuffer d 

would have been ſtill greater, and their incapacity of 
Ref ution conſiderably more. 3 
7 the Experiment it ſelf. 


* 


Thus much for 


= * 
* 1 
> : Ax. 1 
4 1 4 
1 * 2 — f 


And tho? the. ſucceſs of it was not. ſo perfect as 
might be wiſh'd for, yet 'tis ſufficient to inform us, 
That Ai 7 long and violent Compreſſions, may (to all 
appearance) be depriv'd of much of its Elaſtick Power.. _ 

That the Self-reſtoring Quality of thoſe 3 
(which in many inſtances produce ſuch wonderful 
r „ | Iffects,) 


/ 


t 
Effects,) is ſo far impair'd by their being held bent for 
a long time together, that afterwards they do not 
ſenſibly exert themſelyes, tho? plac'd in the moſt fa- 
vourable and likely Circumſtances for ſo doing. | 
Thus we ſee, that that portion of Air. which was 
left in the Gage, was not able to depreſs the Mercu- 


ry, tho? the Surface of the Mercury in the Bottle 


was now expos'd to the open Air. The 7injur'd 


Spring could not recover themſelves to their former 


tone and temper, but continued in a ſluggiſh reſt up- 
on the Mercury, even after way was made for their 
free and eaſie Expanſion. 

Now if this was the Effect of the Condenſation 
of 4 then 5 Atmoſpheres of Air ; the greateſt part of 
which, made its eſcape ; and the longeſt time that any 
part of it was held in this ſtate of violence, was lit- 


tle more than 4 Months; what would it be if 9 or 10 
Atmoſpheres were crouded into the room of one, and 


continu? 


other did. Months? Would not this Air loſe its Ela- 


ſticity much more than the former? Would its tender 


Springs be able to unwind themſelves much, after ſo long 
and powerful a reſtraint ? . 


Would not the Mercu keep its Height and Station 
in the Gage, notwithſtanding that the Veſſel containing 
Air ſo- compreſs'd as this, ſhould "afterwards come to t 


expos'd to the open Element ? 


What kind of Liquid would ſo many Atmeſpheres of 


condens'd unelaſtick Air, compoſe ? 


Would not Terreſtrial Animals be ſuffocated in it, 48 
they would be in Water or other Fluids? 
TO Ton Jn 


d in that condition for 46 many years, 45 the 
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Would not Fire in like manner be quickly ertingaiſbod, 


and perhaps with ſome noiſe and hiſſing, . if put into ſuch 
« Flaid as this? , | 


Might not light Bodies (ſuch as thin Glaſs bubbles) 

| 2 at pon ſuch 4 Medium; Joppoſing them not above 0 
er 6 times ſpecifically- heavier than common Air # 
= Is it impoſſible that Air by this means ſhould become 
Viſible, Palpable Haid; and be Subject to ſome of 
the ſame managements that other Flaids are? 


What would be the conſequence: of the action of an in- 
tenſe Heat upon Air thus compreſs'd and depriv'd' of all 
its Spring? Would it rarefie, and at laſt recover its 
_ Elafticity again, by the Changes poſſible to be wrought by 
the long continued action of Fire? Or, would its parts 
be only violently hurried about, as thoſe of other Li- 
quids are by the like cauſe, which 'afterwards ſettle . 

and compole themſelves again? | | 
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An Experiment concerning the Production of Light 
in an exhauſted Glaſs (lin'd within-fide with 
 Sealing-Wax,) upon an Attrition made without. 


Aving procur'd a Glaſs Globe, of about 6 inches 
7 diameter; I put into it a convenient quantity. _ 
of broken Sealing-Wax, and held it over a moderate Fire | 
till the Wax was melted. Then turning the Globe = 
about, that the Wax might flip from one place to 
another; it had quickly got a pretty thick Lineing, an 
more than half its inſide: But tis to be obſerv'd, = 
that it was not in all places 3 thick, it being 5 
impoſſible to manage the melted Wax in ſuch a man- | | 
ner as to make it 0. | i 
Having done thus, I plac'd the Globe in « fie | 
' poſture, and left it till it was perfettly cold; and then 
having fix'd the Braſs-work to it, I exhauſted it of its 
Air. It was (immediately upon this) applied tothe 
Machine, repreſented in Plate VII; where the manner 
_of giving motion to it, is ſo obvious, as needs no deſcri- 
| py and then making an Attrition with my Hand 


obſerv'd the following ſurpriæing Phenomenon, Which 


the Evening (the proper time for ſuch Obſervations) 
permitted me to do with great advantage. * + 
My Hand was no ſooner applied to that part 
of the Globe which was lined with the Sealing- 
Wax, but I ſaw the ſhape and figure of all the parts 
of my Hana (which os * the convex Surface of 
the Glaſs) diſtini#ly and perfectly upon the concave Su- 
perficies of the Wax within. ur the Glaſs 3 
| 2 with» 
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without any ſuch Lining on the inſide, is made uſe 
of; *tis obvious to any one (who has ſeen or does bur 
conſider the Experiment) how plainly a Hand muſt 
be ſeen, which is placd on the convex Surface of a 
Globe all over enlightned with a firong - rs 
Light. And perhaps it may ſeem ſtrange, if I ſhould: 

. Hay, that the Appearance was nom as plain and viſible 

. & then, notwithſtanding the interpoſition of the thick bo- 

dy of Wax. Iwas as if there had been only pure 

Glaſs, and no Wax in the way; or-as if the Glaſs 

had away, and the Wax were tranſparent. 

This Lining, where it was ſpread the thinneſt, would 

but juſt allow the ſight of a Candle through it in 

the-dzrk. But in ſome places, it was at leaſt + of an 
inch thick. And yet even in thoſe parts, the Light 

| and Figure were as diſtinguiſhable as any where elſe. 

Nay, e parts. of the Sealing Wax did not 

adhere ſo cloſe to the Glaſs as others, yer the Light 

2 on theſe, juſt as op the reſt. This Light pro- 

duc'd, was nat diſcernible at all thro the body of the 

Wax, but was to be ſeen by looking thro? the other 
pa, where. the Glaſs was free and tranſparent. 

The Colour, and other Properties of it, reſembled . 
thoſe of the Lights produc'd from pure Glaſs ; except 
in this one Inſtance, That «pon the admiſſion of a ſmall 
quantity of Air into the Globe, the. Light wholly diſap- 
pear'd in that part cover'd with the Sealing-Wax, and. 
not in the other... n ; 

men all the Air was let. in, the Hoop of Threads | 
being held over the Glaſs, the Threads were attrafied © 

at greater diſtances, by that part which was cuated with 
the Wax, than by the other. But even then, when all 
the Air was exhaufted, the Wax would attract Bo- 
dies plac'd near the outſide of the Glaſs: For in 
this. caſe I found the Threads had their Central directi. 


on, 


— h , * — of - * 7 * , - 
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on, tho not ſo- vigorouſly, as when all the Air was I 
let in. | EE 
But this is further remarkable too, with reſpect -vL 
to that ſtate of the Air's abſence; viz. that the Threads / BK 
would not be attracted, if held over that part of the | 
Glaſs which had pars of Wax on the inſide : where- | 
as if they were brought within the Sphere of the | 
Eflavis of the Wax, they would direct themſelves | 
towards it. 
So that in the Courſe of this Experiment, there 
are theſe following things to be taken notice of. | 


| 
Firſt, A diftint# and lively repreſentation of the Shape- = 
and Form of an Object, upon a ſolid opake Body, to which 
that Object was not immediately applied; and this by the © 9 
Light produc'd upon the Attrition of another Body ( ſolid, . 
2 opake,) to which that Object was immediately ap- 
lie | tag 
1 A Man would have been thought the Author of 
a very ſtrange Paradox, that ſhould” have aſſertd 
this, and at the fame time conceaPd the Experi- e 
_ which ſhews how and which way *twas oþ 
Ne. . | | - 
Or, ſhould it have been propos'd by way of Problem, = 
thus: To 2 the Figure of an Object ( placd be- 
hind ax opake Body } upon the contrary 45 of that opake-- 
Body; and this without. the help of Optick Glaſſes, or 
any foreign adventitions. Lights : perhaps the Solution 
might have been thought impoſſible; or, it' may be 
the very Terms of the Problem it ſelf, abſur and 
contradictory. 2 | 
For, the Body on which the Figure is to be 
ſeen, muſt be an opake one, (by the Hypotheſis;) 
and. the Object it {elf placd on the contrary fide 
NRA | | to 
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td that which it is ſeen on: So that either the Light 

-- muſt be tranſmitted thro this Body, and then 'tis not 

| 2 which is contrary to the Hypotheſis; or elſe 

the Light muſt not be tranſmitted, and then »o Figure 
could be ſeen; for all diſtributions of Light by Opti- 

cal Artifices,- are excluded by the firſt Suppoſition, 


But we fee, this is not only poſſible, but alſo plain 
Matter of Fact. | | 

From whence, I think, it may be uſeful to ob- 
: ſerve, That mam odd Effects and Appearances, which we 
t argue very plauſibly to our ſelves, . againſt the Poſſibi- 
- lity of; and ſeem to find downright Abſurdities and Con- 
tradiftions in; may yet be brought about by the genuine 
Forces of Nature, acting in convenient circumſtances, up- 
on proper and ſuitable Dallas hilt” 4615 

And from hence ; That we do not, upon ſuch oc- 

- caſions, proceed to conclude too 8 what 
may or may not be done; and think, that every 
; Difheulty of Apparent Impoſſibility to us, is a Real 
one to Nature it ſelf. | | 


Secondly, The uniform Clarity and. Perſpienity of the 
Figure repreſented, thro all the parts of the opake Body, 
(vir. the Wax, ) on which it was ſeen; being as viſible in 
the thickeſt and groſſeſt, as in the fineſt and Fas 7 arts 
ef it; and on thoſe which lay out farther from the Gl. 
. 45. 08 thoſe which adher'd more cloſely to it. | 


'Thirdly, A total Diſappearance of the | Light in all 
' * that part cover d with the Wax, upon the aimiſſion of « 
_ ſmall quantity of Air; and its Continuame in the other 
parts of the Glaſs at the ſame time. 


Both 
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Both theſe laſt-recited Heads do alſo furniſh ſome- 


thing that looks pretty ſtrange. 


Here's a Figure tranſmitted thro? the moſt denſe + 


and compact parts of an opake Body, with the ſame fa- 


cility and advantage to the Eye, that it is thro thoſe. - 
which ſhould ſeem the moſt eaſily pervious to the 
radiant Matter which is to · form the Repreſenta- 
tion. . 

Again: Here's a notable Diſtinction obſervable in the 
Lights r- They were ſuch, that one and thne 
ſame Cauſe. deffroyd4 the one, and left the other un- 
touch d. The Air ſwept away all which aroſe from 
the parts lin d with the Wax; whilſt the other Re- 

ions of the Glaſs preſerv'd their Light without any 
Finn inution. 3 : 


Fourthly, The more ſtrong and vigorous Attractiun, 
from that part of the Glaſs lin'd with the Wax, than 
from the other: which was manifeſt by the extent of 
the Attractive Power, from thence to greater diſtan 


ces than what the other would reach to. 


Fifthly, The Attraction and Central Diredion of the 
Threads to the Wax, even white the Globe was exhauſted 


of its Air. 


This anſwers to a like: Phenomenon of tlie Load- 
one; whoſe Efflavia will work their Effect, even 
when the Stone it ſelf is plac'd in vacuo. So here 
the Threads were puſh'd towards the Wax, when 
at the ſame time it was included in a Glaſs, whoſe | 


Air was drawn out. But then here's this difference, 
that the Threads were leſs vigorouſly drawn in this ftate, 


than when all the Air was let in; whereas all. Magne 


tick. 


r EE EEEDYS 
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„ 
tick Attractions are (at the leaſt) equally ſtrong in 
vacuo, as in the open Air. +1 


Sixthly, The Limitation of the Sphere f Attraction 
to that particular part of the Globe, which had the 
Was on the inſide,” (during that ſtate. of the Air's ab- 
A Ag | 

Theſe things thus obſery'd; we may now. reaſon 
a little upon em, in the modeſt way of Enquiries. 


1. May not one Body attract (and as it were im- 
bibe) the Effluvia Leary contiguous Budy; eſpecial- 
-- © ty when Motion and Warmth have made an 72 paſſage 
for ſuch Effluvia into the Interſtices of. that Body, whoſe 
attractive Power tends to fetch them thither? 


| 

* 2. Might not (therefore) the Sealing-wax, by ver- || 

tue of that Law, incorporate with it ſelf the Luminous | 

Effluvis emitted from the contiguous Glaſs ? Glaſs gives 
a free paſſage to the Effluvia of Sealing-wax : 

not Sealing-wax (on the other ſide) as freely 44. 

mit the Effluvia of Glaſs? . | 


3. Suppoſing the Body of the Sealing-wax thus 
charg'd and repleniſh'd with the Luminous Effluvia 
of the Glaſs ; Wong. it not ir that "ag appear Lumi- 
nous it ſelf ? Do nqt all Bodies that thine, do fo 
by vertue of Lucid Matter lodg'd in em; and, in 

ſome degree, more or leſs forcibly darted from em? 

Why ſhould not Wax, every where replete with ſbinin 
Corpuſcles, appear ſhining ; -as well'as Wood cha wes 
with fer parts, gives us the Senſation of a burning 
Coal; or Smoke throughly heated, that of 4 lively Flame ? 


4. What 


c 


- eo 
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4. What-is-it-to be pellucid, bat to tranſmit Light 
received ? And does not the Wax thus tranſmit the Lumi- 
nous Matter,attracted and imbib'd from the Glaſs ? 


5. Has not the Wax (therefore) in this Hate, a fort 
of Franſparenc? T fay in thu ſtate: For the Property. 
is limited to the 72th Circumſtances of theſe Bodies 
concern'd in the Experiment: W 
During the Attrilion, there is an Eruption of Lu- 
minous Effluvia from the Body of the Glaſs. 

Does not the Attraction take place, as ſoon as the 

Matter to be attrated is furniſbd by the contiguous 
Glaſs? Is not the Wax ſaturated with Light as ſoon 
as the Attraction commences? And when the Wax 
is Aturated with Light, does it _not then appear 
luminous ?. (that is, does it not communicate ſome 

arts of the Light receiv'd, to the circumjacent 


6. Since therefore the Sealing: Wax in this ſtat, 
is not to be conſider'd 1 55 as an opake Body, which \ 
e the Tranſmiſſion of Light, (as it really is in 
; 


— — 


other Cirewmſtances,) but as a Body every where 
. to the Lucid Matter emitted from the neigh- 

uring Glaſs; May we not from hence conceive, j — 
the Figurt'of an Object plac'd on the on fide, may be re- 
preſented on the comtrary (ide therecf, (namely, that 
ſide which is turn'd towards the Eye of the SpeQa- 
tor ? 9 50 ſhould I not as well fee my Hand 
plac'd on the Glaſs, whilſt the Wax is thus open to 
the Luminous Effluvia; as ſee it When I place it be- 
hind any ordinary tranſparent Body whatſoever? 


: 7 
T 4K 1 1 ; 


3&3 


foil there Lan of the common mays of pictaring 
7 > 


tranfinitted. thro an Opake Body while it continues 


| Artri | tron ; but ho- it ſhould paſs from thence into 


_ tween the #iftances of the fartheſt and neareſt parts of 
iter mus pretty equity, drawn to both, and 


within the Attractive Sphere of -the. remoteſt, as 
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In a word; *Tis plain matter of Fact, that the 
gare 7 the Hand is ſeen on the contrary pode of the 

«x. And *tis demonſtrable from the very Circiitti- 
ſtances of the Experiment, that. that Figere is not 


Objeths by Re or Refracted Lit. 
The Figure therefore is — thro the Bod) 
of the Sealzng-Wax. But no Species or Picture can be 


[ 


| 


to be Opake; that is, while it continues #pervious to 
the Rays of Light. Therefore the Wax nivſt, ar that 
bime, be in the comvary Fate; that Is, e, 
5 


» be in tl 
e Luminous Matter. This Luminous Matter 
originally emitted from the Glaſs in he A# of 


the body of the Wax, without as artractivr force bring 


ing it chirber, I cannot (at preſent) tell how to con 
ce o RN | 6 e 
W ad N Sz 0 | 

7. . Weber the Figwe was not is diſtinttly 
5 * on the thickeft, as on che rhinneft parts of the 
«x, dee atcoupr of the Quatitity of Luminous Efflu. 
via- every. where attrattell in e to the quantity of 
2 Matter ? And whether, it was not upon ac 
count of. the very ſmall (comparative) difference be- 


| 
| 
| 
| 


the War, with reſpett io the Glaſs; that the Luminous 
the appetvimuce became (to Senfe) equally diſtind on both ? 
Or that the *vibrarory motion of the Eifluvia at their 
from the Glaſs, might bring them as well 
the neareſt parts of the Wax ? 
55 * 8.1 
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8. I not the mare ſtrong and vigorous Attraction from 
that part of the Glaſs lin d with the Wax, caus'd by 
tu united attractive Forces of the Glaſs and Wax? 


* 


* 


An Account of ſeveral Experiments about the Aſcent 
of Liquids, between the nearly-contiguous 


L © © Henever we. give Natural Cauſes an Opportu- 

VVnity of exerting themſelves in the ſame or 

ſimilar Cireumſtances, we have reaſon. to expect the 

jour | or en NO a ag” Phenomenon be the 
eſult of ſuch 4 Principle or Power in Nature, 

i of External 


ſuch or ſuch an Application or : Diſpoſtion' 


Matter; then, when the like Diſpoſition is made 
again, there's little doubt of the appearance of the 
ſame Phenomenon. Some Effects indeed there are, 


lainly reſtrain'd and conſign'd to ſome particular 


ualities of Matter; as the Phenomena of Light and 
ericity, ( before diſcourꝰd of;) which won't ſuc- 
ceed in all Bodies alike. Others depending upon a 
far more general and camprehenſiue Cauſe, require go 
more, in order to their appearance, than fir Circum- 


 faxces, or a convenient Diſpoſition, of Bodies, with 
 reſpeft to one, another; and ſo, things being brought 


within the Sphere of that Cauſe on which ſuch Ef- 
fets depend, they are immediately produc'd of 
courſe, hy ſome aniverſal 2 Lam of Mu. 

| . O 
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Of this later ſort (if I do not greatly miſtake,) are 
thoſe Phenomena which we have now undef" Conſidera- 
tion. eee 


The "oral Ty ts made upon the Aſcent of 1 


quors in ſmall Tybes, gave me an occaſion to think, 
what Varieties fight occurr upon the making the 
Experiment -after a manner different from what 
before had been usd : And whar Succeſs I have had 
in theſe Trials, I have here given a large and par- 
ticular Account of, under the following Heads In 
all which the Philoſophical Reader will diſcover an 
exact Uniformity of Appearances and Effects, conſequent 
upon the ſimilar Circumſtances and Conditions of Ex- 
ternal Bodies. ke 

Here were no ſmall Tubes made uſe of in any of 
theſe Experiments: But when. Bodies were plac'd 
. 9 in ſuch a manner, that ſomething equi- 
valent to ſnall Tubes nuuld noceſſarily reſult from their 
ven Fufittun, with reſpect to one another; then the 
— ranks» came to paſs,that-would have done 
had common ſmall Tubes themſelves been made uſe of. 
G2 21 cer; CORMIER LET T7 CT Ee | 
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Of the Aſcent of Liquor between two Glaſs Planes, 
$247: oo 15 I open Ai. 

TCF 

| Procur'd a couple of Gl, Planes, which were 

I part of a broken Looking-glaſs, being about 

7 inches long, and 14 inch in breadth. Now tho? 

theſe, when clapt together, were very cloſe, as ſeem- 

ing to touch in mam parts, yet when they came lo be 

immer d in a Liquid, it would aſcend between em as 

| was manifeſt upon their ſeparation, when end 

= pe Zo a | | found 


_ . ͤ ᷑⁰B . ' ˙ . —%—⁰̃ ˙ ꝓPB ̃²˙l1iA..ͥ ũ wn. een ARSE. Y calf é . co XxcoOQoXvwnc 7ů ' ˙ crc. cy ws . JF} 


FW LAT SEE T7 * 


[rg 7] is 
found actually wet on all their parts. But this Liquor 
being ſo thin and colourleſs, the Aſcent of it between 


the Planes was not ſo eafily diſcernible, Wherefore, 


to make it more obvious, I put a ſmall piece of Paper 
on each corner, by which means they were ſeparated 
by an Interval equal to the thickneſs . the Paper, when 
they came to be applied to one another. This done, 
I glung'd one end of them under tlie ſurface of a 
#rongly-tinged Liquor; upon which it began imme- 
diately to aſcend, but t with that ſwiftneſs as in 
ſmall Tubes: However, the Motion of it was very 
odd, being ſometimes higher in one part than in ano- 
ther, and ſhooting out very pleaſantly into. diverſe 


Branches; which it continued to do, till it had reach'd 


its. greateſt height, | 

But the Height of its Aſcent varied according to 
the diſtance of the Planes, For if inſtead of one piece 
of Paper on each corner, two were laid there, the 
Liquor would at mount jo high in the later caſe, as 
in the former. when the Planes were ſeparated only 
by 4 ſingle Paper. And then, if the Planes were ary 
ways declin d, the Liquor would ſtill ſpread it ſelf 


farther and farther, in proportion to the degree of De- 


clination, © 


* 


after the ſame manner. 


And, upon ſeveral Trials, this all ſucceeded much 


ExpzrRi- 
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Ex ERINXENT II. 1 
he ſame in Vacuo. 


D Eing willing to try the Aſoent of the Liquid 
B banal 7 Ga Planes, in an exhauſted We 
ceiver as woll as in the open Air; I fix'd the Planes ſo 
to a Braſs Wire, (which paſsd thro' the Cover of a 
Receiver,) that I could make em deſcend at plea- 
fure. In this manner I convey'd them into the Re- 
. cefven, = — with a Diſb f tinged Liquor; which 
having plac'd on the Pamp, the Gage in a little time 

ſhew'd the Air to be pretty nicely drawn out. Then 
I plunged the Plates Mparated pieces of thin Pa- 
per, as before, ) into the Liquor; which aroſe between 
| them, as in the open Air. Nor was there any other 
difference than only this; That there appear d more In- 
rerwals or Spaces between the Branchings of the aſcending 
Liquid, than when twas try'd in the open Arr, 
However, when the Air came to be let in again, thoſe 
Spaces were fili d up with Liquid; which was now an 


entire Body, without interruption. 


6 : =_ 


0 ExrFERIXENT. III. 


| The Aſcent of Liquids, between Marble and Brafs- 
| Planes, in the open Air. 


as the Workman could poſſibly make them: 
eſe 1 joyn'd together dry, and without any. thing 

betwixt em; which havin 8 I inner the lower 
Edge of em about 4 of an inch below the ſurface of 

the Water, and held 'em there for ſome minutes: 

Then taking u out, I found I could not eafily - 

| tem, without: ſiding em one off from the other. 

| ut having ſeparated ' em that way, I preſently. = 

found how: far the Water had infinuated it ſelf be- N 

| This Aſcent. of the Liquor I: found, upon vurious 

TDi, zo be different ; but always obſer wd, that when- 


g I a pair of Marble Planes, ground as true 
| 
| 
| 


I had. newly: rubb*d the Planes over with Moud-aſbes, the __ 
Mer would aſcend the higheſt... + i 
4 After this, I made uſe of a pair of round Braſs - d q 
Planes; which having. order'd as before, the Succeſt | [ 
vas very agreeable to what it was in the former Caſe... | 
| And there's little regſon to doubt, but the ſame - "2: v 
ching would happen, if any other fort of Bodies. 8 | 

were us d, / whoſe Surfaces are very plain and fmooth, . = 
and polited.ſo, as to be nearly contiguous to each Wo i 
other. EEG, 2 | | | 
: | 12 
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The Hem. 0 * Liquors between th — Glaſs» * 
530 a ee en, 918 i Ao, 
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"Laid the 1 Planes one on the other, with. 


out, any thing at all to ſeparate em; and ha- 
9992 the round Edge juſt under the ſürface 
ed Liquor, 1 ob Tri: That it immediately 


fra. it fe N thro. the 'whole ſurface f . 2. nec 


7 


In the orher Caſes (before mentigg'd, Ki Preglt he 
ut; here only 4 


far Edge was applied do the Liquid 

circala one; ſo that fewer parts. of the Glaſs wee 
dipt in this Trial, khan in the former where 
fquare and ublonge Planes were us' d. N otwithſtand- 
ing which difference, the Water mounted upwards, 
and that 1 in as 2 Fme £09, as in the former E 
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n. Alu. 11 Wa deer thee Tube "B14 with Aſhes : 
e 2 in The! open Air. 3 | v 


E”; 
"ae 73 
- 54%. 


| 5 Lok Chats Tube; "wk Peng was 32 1 
Al und the diameter of i its Caxity elk + of an inch. 
o one end of this Tube 1 tyd a- piece of Linen 


Cloth, and then filbd it with Aſbes, which h d been 
Te 4 4 thro? a pretty * Searſe. As I put in the Aſhes 


"7 7 Wo by 


as 


Wo [ 145 ] 
by ſmall quantities at a time, I ramm'd them down 
{frongly with a Rammer, whoſe Baſis was very little 1 
leſs then the Bore of the Tube; by which means I N 
crouded them together as cloſe as was. poſſible, When 
the Tube was full, I ty'd over that end of it (by 

the Neck) a thin limber Bladder, (which I freed 
from all its included Air) in order to receive that 
Air, which I expected would 4 * thro the Aſhes 
upon the Aſcent of the Water, This done, I plung'd 
4 end of the Tube (to which the Linnen was 
ty'd) under the Surface of the Water in a Glaſs; 
and foand that the Water did preſently begin to riſe. 
The very firſt. Aſcent was pretty conſiderable ; For in 
the ſpace of 16 Minutes it had got up near 1 inch 
and 3. But as it advaerc'd till higher, its progreſs was 
mer, and that in ſuch Proportions as here follow. 
| At the end of 24 Hours, it had rifen but to 16 
inches; the Bladder at the top being then near half fl 
with the Air, which had quitted the Aſhes, as the 
Water paſt thro? them. But here happen'd an Acci- 
dent, which prevented any farther Obſervation of the 
Selling or Diſtention of the Bladder by this expePd Air. 
For the per part of the Tube (to which the Blad- 
der was ty'd) being crack d round, ſoon after drop'd 
off. However, this hinder*d. not the continuation of the 
Experiment with reſpeft tothe Aſcent of the Water. Eor 
at 24 Hours from the /aft. Obſervation, I found it had 
gairmd 6 inches mare in height. And *twas: very eaſie 
to trace it in all its motions, by the change of colour the . 
Water gave thoſe parts 4 the Aſhes it paſs thro, which 
render d them very diſtinguiſhable from thoſe which 
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N more were completed, che Wa: 
Pre a 4. hes, and 1 


eee e N LT 
at the ame diftance-of Dm it Jaſcend. 
ed 3 ine 1— _ 4 The ese 24 To 


brought it 2 inches higher ſtill 3 and. Om it was 
en within 1 inch of the to "of the Tube. In the 
Tac of 10 Hours more, it. finiſh'd that little. re. 
mining part, and reach'd the Extremity of the Tube. 
'compleatly: ane 
* Such was the begab of the Water, and at this. 
te did it make its Way thro"thes el Body of. the 
Mobs with iich che Tube wagfilÞdz .; 
Having fniſh'd- this. xe Bi, may * then refolv'd 
i age what quanricy.of Mae, ads bi habbabſor#/d ; 
*M order to ory 1 proceeded thus. Y TwWeigh'd 4 
Glass of Water very | nicely, and = ur d part of it 
neo the Glaſs:; wherein! the Tube-had: all along 
$9 til i rechne wt at which the Water 
emen the Tube was ff immeted in ir. Ihen 


Anh Which was therefore 5 
2 . Aßber) to weigh 1592 grains 

3 we nes of the- bulk: F) * 
| W the e of the Tube (its Diatarte 
+ of:an'inch, and irs; hei height. 3 2 ee! 
ical inches: 80 that the 


2 about 3 the Content of . 
© the Aſhes!” 29 i Wt 34 - Þ= * 177 
: een | 220 = 
55 alt 3 47 the Particulars occur 
„a in ehiv Bxparimeneyrwhich beim to me tobe well 
© worth obſervaron: Andithei® I ſhall offer here” by. 
, Thimelves ; intending do make ſome feed haverd 4 


„en this whole Caf K periinent "1 ve rela-- 
e the Eapeladin that belong thereto... 
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Firſt, Tho the Aſhes were ramm'd fo very cloſe I 
together, yet the Iuterſfices of , them pere capable. of 
admitting 1 guantity of Water equal to half the Content 
7 the Iabe. For the Content of the Tube was but | 
ittle more than-14 cubical inches, and the bulk of | 
Water debe was as good as 75 as Was hut now nz 
obſerd d. M | carlo? a: 5309 | j 

ii Greanith; The Progr of the Water thre 'the Aſhes, | 
Was very diſproportional to the Times : Becauſe ? tv 95 | 
Han d, that in che equal Intervals of 2 fone in 

matle-its' way according to tlie following, frves.; ee 
5 re ee laſt Fohours):c2 43 an lück | 

- Thirdhy * The Forde with which dhe Water 17 * 
its Aſcent; was very conſiderable 3 being ſuch 4 | 
ſufficient" to wuercome the Reſiſtance of, the; Air Jo x 
en in the Interſtites of the Abbes, and 10 ob 487, away 
"Wy it, towards. the upper part of the Tale. \ 

Now tis plain the litance. of. he & — 
Was not a very ſmall one, from he 
E to that Forth i637. net the Thres 


dy Breath. Rn! 2 Tube not 1 — 72 ta 
with Aſhes, I could; not preſently ſorkefie my ſelf that 

e 5d : Whereas we ſee the 55 N wade 

lf bar bite e, when the Tube 8 only. qui 

e Aſhes were preſs d togerhed _ 

Ih as poſſible. 

But tc. put it out of all doubt, char the-pſrend- 
ing Water id actually meet ws hand; overcome 
ſuch a Reſiſtance as ag 527 ig. \Thet, 0 of | 

Air lodg'd in the Interftices of f. 1 45 i . 8 
let it be en in the er 125 | 

gan „ah, 


o 
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. Bur hy, wo is . Ys in 0 ne 


15 der. zat the p..of t 8 Tube, that 


4 Air \ . ety res Hy 9 5 ar out of the Aſhes by 
1 Talon as it aſcended alang. ** b 
non Ne n attribute this ' Smelliug if the 
e orh er Cauſe than che force of ſome 

pl ir Which ftretch'd it, and plainly, endea- 
voard tö get away by fo doing. And that it was 
fred out of the Aſhes by the Water, is as obvious 


as an e can well be; ſince there could be no 
| — 17 Cauſe that ſhould expel it at that 
| And beſides,” in that it gather'd more and 
dre in the Bladder, as-the Water advanc'd higher 
and 0 , by that. means it plainly ae aut: the 
Cane, hich. force d! it thither,. e 


4 22 0 | F 4 i\ 


by „5 ih, The Water roſe not only in the Abes 24 
J I 70 the inward ſurface of the Tube, but alſo thrg*: 
| rr ole body of , FEA OE: _ too, (45 ord 
upon ag. 
Whatever therefore were the Cauſe of the Was: 
ter Aſcent, that .Canſe atted uniformly, ſince Fo 
Water Was in Wan BP. and. Pre 2 — influenc d A 
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Sext „ The Bulk: of At fared out 41 the The 
ſtices. of the Alhes, by the Water, we may conclude 
25 ag f Frog pgbrly, 0 be equal, to. that of rh Was: 


lied its lace, And if ſo then? was as 
1 mich . a, he 8 ntent wr the Tube, or pretty. 


5 ch as the Bulk of Aſhes jc ary con- 
"(a as follows Plain * n from the RIO — 


ſer vu ion. 


4 W 


te 


| Sener, The Hen, of thi Water was by far fei 
ter, when th e was 4 muchegreater quantity ＋ impriſon d 
Air tu "oppoſe its" paſſage by reaſon of the longer Column 
of Aſbes (in which" that Air was contain'd) than 
when it had made more way, and (by getting higher 
in the Tube, having ſhortned the Column of Aſhes 5 dad 


a leſs-quantity of Air to reſiſt it in its motion up- 


Wards. . 


* 


Quem 1. Does not this Phenomenon of the Aſcent. 
of the Water through the Interſtices of the Aſhes, 
amount to the very ſame Caſe with that of its riſing in 
ſmall. Tubes, or between two Glaſs Planes? Do not the 
Particles*of this Matter, by their little Hollows and 


Intervals, form a Congemss of minute ſſender Pipes; 


or Surfaces very nearly — .. to each other; ſo that 
the Liquid riſes in each Caſe by vertue of ene and 
e Ae . c 5 ee Rs 


F. 


nern e ee 
. 2. Why is the Aſcent of the Water Lower, 
the higher it riſes in the Tuben 
_ *Tis evident, that at firſt there is more intercepted: 
Air to be remov'd out of the way, than afterwards, 
when the Water has ſnhortned the Column of Aſhes. 

I it therefore true, that the Water does at firſt actual- 
ly meet with 4 more powerful Reſiſtance,” au nit. 
ding riſes with more Veloeny, than when *tis leſs reſiſted? 
Or, ſhould we not rather conclude,” that it does. in- 

deed meet with leſs Reſiſtance a, firſt,” than after⸗ 
2 AP An Nn 
wards; and therefore, that hu intertepted Air is not 


we 
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ine the ſame 1 wing different 
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a SOT "SES 
—_— - Elb a Tube R <a 10 o inebes i 
vich Aſhes,. (as before): it. 1 pla 1 * 
Neuer, and the Air exhauſted... I Nerd it 55 
Hand ſome time in chat ſtate, to give 4 to the 
Air contain'd in the Aſhes to get away: Then 
plunging the lower end of the Tube under the Wa- 
ter, I found (acobrding to my Expectation) that the 
Water roſe much faſter in that wery-much-rarefied Me- 
dn, chan in che une Air. Becaule, in about 4 hours 
tire, in h mounted as: bigh. 40 11 > dd. 80, ing 
completly reach'd the top of the Tube. | 
80 that com the Reſult of this T ra wich 
the former, we find that Here was à Height bf o 
inches furmounted in 4 hours ; Whereas Thee 32 W- 
ches took - l 130 hoves to find nt 8 
nch ir appea has al. Helgho 
are in the phopomion of 5 to T but the Tien 
3 to 1, 80 that the ater was more than 32 
times as long in going (in Common Air) a Space 
triple to _ which was finiſh'd in Vac acuo. 


14212 : But 
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of the ſwiftneſs of. the Water's 

en wore exait, had it been ob- 


Fe. n, Ws Water - reach'd 


WAA. « 5 


But this Eſtimate 
Aſcent . mould 1 


ſerv d, 4 Pp! m 
the ſame in both Tubes. Ex. gr. As here 
in Vacuo, the. Tube ube 1980550 ade 1 of Was 10 inches long; * 
ſo if it had erv'd, in the other Caſe, at what 
time the Water had Wat 10 inches in that Tube 
alſo, ( 4s it was obſerv'd at what time it roſe x6 nh,, 
Viz, at the end of 24. hoars) then the Propottions o 
theſe di erent Times in which the Water had aſcend- - 
ed to & ſame Heights in both Tubes, would have - 
ven a nèarer account of the #; lacitieg. For if the 
otions were equeble, the Velocities would be juſt 
N as: thoſe Timer. But if they are not uni- 
| a _ rate of the 'Swiftneſſes may be more 


. faling the Eiquid at the ſume 
en each þ Tub chan _ N e 2225 
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u. 4 Geht of Liess is in faul Tubes; of * 
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tekcneb,, e e e 
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Aang procurid two Tuc 1 Digg K 

amel 1 were Kah na ge -th 

e e, but one at. ten 5 uck - 
-as-the other I e them into 9 85 

tinged Ligasr. Reſult. was, I 

py ence to. be percesu; 1 between. the . « Hep 

bg aſcended, #0 en 1 t 99 — 1 Told 
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N ExynniMENT VIII. 
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e of various ver between two ſquare . 


Glaſs 22 


kd 
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1 ry this 1 in 1 i of Wine 0% of Turpentine 


and Common O N. | ? 
"All theſe roſe berween the Planes, as the tinged . 
Water did. The nn lay in this, that they all 
aſcended in an entire Body, from one ſide of the 
Planes to the other, nt thoſe Interruptions and 
Intervals, which generally happen when the Water 
aſcends. And this, even tho” the Planes were held 
together without any thing to Daſh em; and not 
only fo, but alſo forcibly 9 65 together: in which 
caſe they muſt needs touch in many parts. And 
potwithitanding that, the Courſe of the Liquor ſeem'd 
to he perfectly uninterrupted. 
There was 4 remarkable Difference between the Times 


L* by the Spirit f Wine, and the Oyls, in their 


Aſcents. / 
The Common I mov'd extreaml y flu Jh i in com- 
rifon with why of Turpentine 1807 irit of Wine ; 


hdd that the former Was near an Hour 25 hey 


as high as the Two later would do in leſs th 


4 Minate. © 


Having now given an Abeount of the Experiments 
themſelves, and*ſubjoyn'd what Remirks had a more 
imlediate "relation" to any of them in particular; 1 


ſhall now make ſome general O e upon the 
whole, and then conſider how 
may be ſola, 


Phenomenon it ff 


214 148 1 4. Hirt, 
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Firſt of all i g, we find, that this Phenomenon of 
the Aſcent of Liqaors, (Between the Surfaces of near- 
ly-contiguous Bodies) like that in ſmall Tubes, does no 
way depend * any action or influence of the Air, © 
For in all theſe Trials, the Liquor roſe with as 
much eaſe and freedom in an exhauſted Receiver, 
as the open Air; but in one caſe particularly, it a- 
ſcended With a vaſtly-greater velocity in {© thin a 
Medium as that we call 4 Vacuum, than under all 


37 
1 


the Preſſüre and igorous Action of common Air. 


There was indeed ſome difference, with reſpect to 
the branching” and ſpreading of the Liquor in its a- 
ſcent; hüt This is a trivial conſideration in compa- 
riſon with What _ ought" chiefly to be regarded in 

this makter, and that is the Height and Force of 


the Liqudur; which wichen the Air, wall be at 


— * 


leg (id fay no more than that) as conſiderable as 
i i 


MHertn from what others (o. 
This is plain upon theſe two accounts. 


.Secondly ; Some Liquids riſe after a manner very 
1. Some Liquids, as they riſe, branch themſelves 


- 
. 4 


into vuridar little Streams or Rivulets, and by that 
means leave (to all appearance) vacant ſpaces and 
intervals betwixt them; after which manner, *twas 
obſerv*d before, that the 'ring'd Water roſe. between 


the Glaſs Planes. But others again mount up all ia 
an entire body, from one ſide of the Planes to. tlie 
other; as common” Ol, that of Turpentine, and Spirit. 
of Wine. Nein 17 = | 1 kin | : Ke. # f 5 e f 1. 
2. Some aſcend with 4 prodigious ſwiftmeſs; in co 
pariſon of others. * e 
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Thus the Two left mention d Liquors made at 


leaſt 120 times as much baſte to get up between the 
Planes, as the former did (as is plain from what 


was before related of them.) Pie 
And perhaps other Liquors may be diſcover'd, 


which may as much exceed theſe in the velocity of 


their gig as 2 the cone A., And it 
ma imagin tians of Velocity), ma! 
jy x. | Hoke of 1 875 (of ſome ſort 4 
other) ſcending thus between the contiguons ſurfaces of 
Bodies, or in ſmall Tubes, For the Cauſe of this Phe- 
nomenon (if it be what I take it to be) is capable 
an infinite diverſity of Effects, according 
o the difference of the Matter it has to work up- 
ON. Ry KW 


. 


| Thirdly ; - Liquids aſcend not only. in erpendicular 
Directious, but in all imaginable Angles of Obliquity to 


the Horizen. 


For when the Experiment was made with the 


round Planes, the tinged Liquor immediately diffus d 
it ſelf, to the extremities or edges of them, every 
where thro? the Whole Circumference, Now the Li- 
quid could riſe perpendicularly but in one Direction 


only, viz. that which we may conceive to paſs. thro? 
the Center of the two contiguous circular Planes. 


In all the other Directions ir muſt aſcend obliquely, 


diverging juſt as ax infinite number of Chords in 4 


. Crrele, drawn from the end of the ſame Diameter. 


And ſuppoſing it reach d all parts of the Circum- 
rence, 4 i ſame time (as it did without the leaſt 


_ difference to Senſe) we have then here as. it were 
the Reverſe of Galileo's famous Propoſition, about 


the Equitemporaneous Deſcents of heavy Bodies in the 
Chords of 4 Circle: For in this caſe, the aſcending a 
11 | X - 
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quid deſcribes them all in equal times, as in that 
caſe, the 8 Solid does. And if the one 5 
cends, and the other deſcends, by virtue of one and the 
ſame Cauſe (as I cannot forbear thinking but the 
do); then *tis no wonder that there ſhould be ſuc 
an Agreement betwixt them, and that the ſame Canſe 
ſhould produce a ſimilar Effect, both in Solids and 
Liquids, when ſimilar Circumſtances are ſuppos'd on 
both ſides. And it all amounts to no more, than 
. Attraftion upwards in one caſe, and downwards in 
the other; and this in the ſame ſort of Figure too 
namely, a Circle, * 


Fourth); This Phenomenon is not confind to any 
one particular fort of Matter. A 
The Liquids roſe, not only between the Glaſs, 
but the Marble and the Braſs Planes too. And 
there's no doubt, but had the Experiment been made 
with Planes of various other ſorts of Matter, it might 
have ſucceeded in like manner, Tis poſſible, - that 
ſome Bs Pa may not riſe between the ſurfaces of 
ſome Bodies, which others will riſe freely between: 
nay, I know not, whether inſtead of riſing, they may 
not be funk and depreſ#d.. One and the fame Cauſe, 
acting in different Circumſtances, is capable of pro- 
ducing a great variety of Effefts. 


_ Fifthly, A greater quantity of Matter contributes 
nothing to the riſing of the Liquid, 

. This is plain from the Experiment of the two 
Tubes of equal Cavities, but unequal Thickneſſes. And 
A 7 of Reaſon, the Thickneſs or Thinneſs of 
the Planes ſhould produce no alteration, with re- 
ſpedt to the Liquor's aſcent between them. 


2 Sixth- 
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Sixthly; The Aſcent of. the Liguonr is favour'd and 
promoted by ſmall Particles of Matter hid in its 


Wax. ' RS ˙· earn 0 

| Thus the Water aſcended higheſt, when the Planes 
were rubb'd over with Wood-Aſbes. Perhaps other 
Matter might be as great an Impediment; or give 
more aſſiſtance to ſome Liquors in their Aſcent, than to 
others. But theſe and many other. things ( which 


nom I can but hint) may ſome time or o- 
ther be propos'd as Subxetts of rther enquiry. TY 


_ Having made theſe Obſervations (General and 
Particular) upon the ſeveral ExptximENTS pro- 
vos d, the next thing is the Solutian of the Pheno- 
menon it ſelf. And here I make no ſcruple, to re- 
duce all the Varieties mention d to the ſnple Caſe of 
' Small Tubes; becauſe they all of them (as is plain by 

_ conſidering the Cir ces) amount to no more 


than That. 


For example: The two Glaſs Planes in theſe Ex- 
periments, bein cd very near one another, com- 
poſe a Tube of the Form of 4 Parallelipipid, whoſe. 
thickneſs is exceedingly ſmall. So that therefore, ha- 
ving found 4 Solution for the Phenomena of ſmall Tubes, 
1 ſame may eaſily be accommodated to- all the 
Io proceed then; It appears evident to me, that 
the Principle we ought to have recourſe to in this Caſe, 
is nö other than that of Attractiun. | 
A Principle which governs far and wide in Na- 
ture, and by which moſt of its Phenomena are ex- 
plicable. I know very welbthere have been Attempts 
made, to ſolve. this. Appearance diverſe: other ways. 
Some have argued from the impuded or diminiſbd Acti- 
6a of the Air; others from the Innixion or Reſting " 
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the Parts of the Fluid, on the Pores and Aﬀperities of the 
' Glaſs; others again from the Congruity and Incongruity 
of the Parts of Matter one to another. This laſt No- 
tion, without farther explication, is ſomewhat more- 
unintelligible than the two former: And tho? per- 
haps they are all of them wrong, yet the Firſt Two 
ways of ſolving the Difficulty have this advantage 
above the other, that they are perſpicuouſly Falſe ;. 
whereas this latter is more nſteriouſh ſo, leaving the 
Underſtanding in ſome doubt, whether it may 
be True, or no; becauſe of the hard Words of Con- 
gruity and Incongruity, which being not explain'd, may 
paſſbiy carry ſome better Meaning along with em than 

they ſeem to promiſe. If it ſhould be thought that 

Attraction is a Word no leſs: hard” and unintelligible 
than the former are, I can only ſay this, That *fis plain 
Fatt that there is a Power in Nature, by which the Parts 
of Matter do tend to each other; and that not only in 
the larger Portions or Syſtems of Matter, but alſo the 
more minute and inſenſible Cor puſcles. And that the 
Law which obtains in the Former Caſę (viz. a- 
monſt the greater Bodies of the Univerſe) unh der 
termin d and ſettled, namely, that the Attraction or- 
Centripetency decreaſes reciprocallhy, as the Squares of the 
Diſtances (of the Attracted from the Attracting Bo- 
dy) do encreaſe. But the Law by which the /matler 
Portions of Matter tend to each other, is not ſo com- 
pleaty ſettled; but left yer for further diſcovery; only 
*tis known, that it muſt be very different from the 
other, and that the attractive Forees here do decreaſe in æõ 
greater proportion than that by which the Squares of the 
Diſtances do encreaſe : but the nature of that Propor-- 
tron, or how. complicate it is, or What Varieties: there 
may be in it, is not yet accounted for; n wilt nor 
eaſily, becauſe of the ſeeming invincible 2 

AK” 
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"That attend the making Experiments and Obſervations 
requiſite to ſettle ſo nice a Point, Only the Fact it 
ſelf is paſt diſpute, and the Diſcoveries made by 

that ver) great Man, Sir IS AA NEWTON, (the Ho- 
nour of our Nation and Royal Society) have ſet both 
theſe Laws of Attraction thus far, in a very clear 
Light to all that will uſe their Eyes to ſee them. .. 
| a ſince we are certain there is ſuch a Princi- 
ple in Nature, and one ſo Extexſive and Predominant 
too, as that of Attraction; I think it would be a ſa- 
tisfactory Proof enough of the Intereſt of that Prin- 
ciple in this Phenomenon, to ſhew that it. may be 
handſomly accounted for by it, without being forc'd 
upon any of thoſe obſcure precarious Suppoſitions, which 
in other Solutions a Man can't well avoid. 
However, before I do this, I ſhall argue the Point 
another way, and by ſhewing ſome remarkable Agree- 
ments of this Phenomenon, with others in which Attracti- 
en is moſt evidently concern d, do ſomething (I hope) 

| 8 N a belief of the Intereſt of the ſame Cauſe 
r 5 | 

Wh propoſe to conſider at preſent, is the Mag- 
ut Ur Laaſtoxe, ſome of whoſe Effects coincide with 

thoſe of ſmall Tuber to a Wonder. m_ 


i A Loadſtone of any Form whatſoever, will at- 
watt Fan. * 2 | 
So we find that Bodies ſet together 2 am manner, 
or in a figure whatſcever, ſo they do but compoſe 4 
ſmall Tube (or what is equivalent thereto) will give 
| occaſion to the Liquor to aſcend between their Surfaces. 


* 


2. The Magnet exerts its force as well in YVacus, 
a3 the open Air. 5 
* 6 N | | ; 


0 
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And we find that Liquids riſe as freely in the one, as 
the other of theſe : in the moſt thin and rarefied Me- 
dium, as well as the moſt groſs and denſe. 


3. Small Loadſtones (for the generality) have n 
fronger attractive Power (in proportion to their 
ulk ) than the large ones have: And ſo ſmall Tubes 
will make the Liquid aſcend higher than great ones 
will. And as the inward Cævities 1 * are 
leſſen d, fo the Liquid will riſe higher and higher. 


4. If a Loadſtone be divided into ſeveral parts, or 
ſmall Loadſtoges, fheſe little ones (ſuppoſing the ver- 
tue. of the-Stone to be equably ſpread thro? the body 
of it) will all together ſuſlein 4 vaſtly greater weight of 
Iron, than the one great one alone before would do; 
tho? taken collective, they contain very nearly the 
ſame quantity of Matter with it. . 

So, were a Tube of a very ſmall Bore, but a great 
Thickneſs, to be divided into ſeveral Tubes ot parallel 

Surfaces, the Quantities of Water ſuſtain'd in all of 
them together, would vaſtly tranſcend tha which 
was ſuſtain'd when they were all united together, and 
compor'd but one ſingle Fube. | 

So that in ſmall Tubes, as well as Loadſtones, the 
Encreaſe of Superficies is That on which the En- 
creaſe of the Force ſeems mainly to depend. Nor 
does this Aſſertion any way thwart what was ſaid 2 | 
vis. That as the Sarfaces did decreaſe, ſo the Aſcem 
of the Liquid would be more and more conſiderable: 
For there I only compar'd the Effects of Tubes of 
different Diameters one with another; and ſhew, that 
the leſſer Tube has the advantage of the greater: 
But here I compare the Effects of innumera = 4 

n EY bes, . 


— : v K 3 * 
f * | 
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Tubes, all made out of one ſingle Tube, with the Effect 

of ne ng Tbs it — and hey, _ ho? Ex- 
creaſe of Superſities conlequent upon ſuch a divifion, 

gives the Aggregate, or Cileftion of Tubes, N 

ny degrees) the advantage of the fizgle one. 

Now, upon theſe accounts, I cHink I have ſome 
Grounds to believe, that the Phenomena of the Load. 

one, and of ſmall Tubes, depend upon one and the 

| fame Principle in general: For here's a ſurprizing 
_ - Correſpondence of Effetts, why then may they not agree 
in their Cauſe? F. 22S Lea 


| | But to proceed. That Artrra##ion I ſpeak of (as 
. the Cauſe of the Aſcent of LAGS i ſmall Tubes) 
I make to proceed (mainly, if not ſolely from the 
 JYnnermoſt or Concave Surface of ſuch a Tube; and 
+not from" the Solidity or Quantity of Matter Which it 
*conitains. And a Proof that this is ſo in Fu, may * 
be deduc'd from the Experiment of ' the "two Tubes, 
before mention d. But more than this, that it like- 
= wiſe daglht to le ſo, appears from hence, that the A. 
tr ve Power of ſmall Particles of Mater atts 'only o 
|  Jreh"Conpiiſcles as are in contact with them, or r 
Upon which account I think I may 8 


. — 


* 


or ont aue one, and the outermoſt or conbes one, do 
contribute nothing to the Effect; that is, the Liquid” 
ic not 1afluenc'd by any Attrattion of Theirs. 
"MDT. „ee thy RT 
|, Theſe things premis'd, let us in che next place 
a Ipes | Mat on > HEAT PLAY 
_ conſider, -how-this Phenomenon may be accounted for” 
Ty A action: That is, how the Liquid may riſe in 4 
* al Tube, by the Attraction of the Parts thereof by the 
* anne Surface of the Glaſs. | 
| Let 


* nnn 


C Fe CEC 


ad bl 
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Let A B CD be a ſnal Tube, perpendicularly 
immers'd in a Liquid, whoſe horizontal” Surface is 
ö | 
The Parts of the Liga at 44, bb, adjoyning to 
the concave Surface of the Tube, are ſtrongly at- 
tracted by it, and that in'a Direction perpendicular to 
the ſides of the Cylindyrick 'Glaſs; or (which is all 
one) parallel to E F, the Surface of the Liquid. 
Now the Particles 4 4, 66, gravitating in Direcki⸗ 
ons perpendicular to E E, that is, parallel to A C and 
B D, the Sides of the Tube; by means of the afore- 
ſaid Attraction, it comes to paſs that the Particles 
a 4, bb, have all of em a much-leſs Momentum or 
gravitating Torte than otherwiſe they would have, 
were the Attraction away. Therefore the Parts of the 
Fluid, which lie immediately ander them, are much leſs 
preſs d upon, than otherwiſe they would be. 
And altho®'the Particles 4 d lie farther ' out to- 
wards the middle of the Tube, yet in a very minute 
and ſlender one ( ſuch as we here ſpeak of) they 
are near enough to be within the reach of the 
powerful Attraction of the Surface, ſo far as to be in 


99 


ſome: meaſure influenc'd thereby; either immediately” 


or mediately, by the means of the Particles 4 4, ö b, 


which are ſtrongly urg'd towards the Glaſs, and do 
(:by the. General Lam attract the neighbouring Far- 


2 


ticles d d, towards themſelves. 


* 


Upon theſe accounts, the Momenta of all thoſe Par- 


ticles, rehended within the C 23 of the lower 
Baſe f rhe Tube, being much leſſen d; the Fluid, 
which lies directly under em, is proportionally 1% 
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in which it foaches the Surface, « But on the \Oun- 
cage ſicde, 1 are turn d Hmerda duc 
: ORE CUE: angie to be in ebntaci with 
, oP there. at 12484 unk = 12 95 9004 Susie 
8 whence arifes an exceeding great Difſorence br- 
emeen the Attractions of 4 Tatil zof Fluid Matter, 
bythe Filaments: on cp mech on the Con- 
CAFE ide. F-12923 EE, 27337 ) 
For in the; Farmer Cale, the ſuich Particle muſt⸗ be 
valtiy more aut of the — of theſe} Arrxattions, u upoſt 
the account of the aperted Poſition of the Filaments, 
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height ebe rative Pour ride the Surfaces; and the 
65 hrs or Quantities of "Liquor to" he" raig'd' into 
two' Cylinders," are as their ſolid" Contents,” Or 


(becauſe the Heights being the ſame," the'"Sarfares" 
are as the Poripheries; and che Contents, as the Areas 
of the Bee; the Arthafbive "Fortes will be as the 
Peripheries; and the Meighti, as the Areas of the Baſes. 


But there is a greater 1 between the Pe- 


ripherie and the ren of the Baſe in the ſmall Cylin- 
der, than there is between the like quantities in 


the great one. Therefore in the ſmall Tube, the 


Attractive Fore" bears "a greater Proportion to the 
Weight of rhe Liquid to be © rais'd, than it does in the 


great one: And therefore the Liquid wu” riſe higher” | 


in the Former, than in the Later. 
— — likewiſe we may form 2 Rule, . 


au un given mull Tub: 


or the Liquid 
—— 4 Heche; that the Momentum of all the Liquid 
in the Tube, as it is there” diminiſp'd ij the Attyattivs 
of the Surface; becomes -Equil to the wrdimin: bd No. 


nemum of the External Liquid, at that 715 he 
Tube is immersꝭd to. And When it is come to that 
particular on, 2 it muſt as \neceſſarily ſtand, and 8⁰ ", 


no-farther;; * * NIV þ 2 IJ) He 17 . 3003 ITY 


And$in that-Cafe; the Troportion il kun thus 
As the Diminiſb d Gravity of the Liquid ## the I ube is 


to the Abſolute) Gravity of the'Coliteral Ss my of” 
External Liquid, fo is the Depth of Immerſion, to the 
ht of \the Liquid in the ſmall Tabb. 1288 Tm 


' the —— of Fluic zn the Tale to be Balanot by 


one nithbat, Which has the ſame Baſe, and El 


Height is is equal to the Immerſion; for the Baſes be- 
= the fame, the Heights àre as the Content or 
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1 Ha reſting on un Hui ont Plaue wee 
* ran (in 4 Direfio parallel thereto) . 
bor Vertitel Fan erefed upon the fame 
Horizontal Plane; it appear'd 3 to me, that 
the actral Preſſare of chat Body in the Horizontal 
Plane would diminiſt d; accord bg to the force 
wherewith the Thread as drawn , whith 5 preſfa it 
againſt the vertical Plane. For it may be drawn ſo 
hard againſt the Upright Plane, that the Horizon- - 
tal one ſhall ap. — -or © nothing at all of the 
burden of it. Anden Pons, this to the Caſe in 
hand ; I-concluded, chat this reaſon the Momen- N 
tum of the Parts of the Fluic « 4, 6, muſt be a- 
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with à Stop- cock, whereby to apply both the Ex: 
hauſting and Condenſing Engine. The Glaſſes were 
firmly fix'd and cemented-in, ſo as to bear both an 
inward and outward: Preſſure, and he whole turn'd 
upon an Axis, that it might be made to receive the 
Rays with any Obliquity deſir'd: And, to be the 
more ſecure, I affix'd a Mercurial Gage, to diſcover 
any the leaſt Defect in the Cement, that might hap- 
pen; the Angle contain'd between the two Glaſs 
Planes being very near to 64 degrees. And this In- 
ſtrument, thus prepar'd, we fitted to a Teleſcope of 
about 10 foot long; ſo as the Axis of the Teleſcope 
might paſs thro the middle of the Priſm; and in 
the Focus of the Teleſcope a very fine Hair was adap- 
ted, for direction to the Sigl. HOC. 

_ - Having+choſen a proper and very diſtinct erect 
Object, whoſe diſtance was 2588 feet, June 1 .. S. V 
1708, in the Morning, (the Barometer being then 
at 29. 71, and the T! erer at 60) we firſt ex- 
hauſted the Priſm, and then applying. it to the Tele- 
ſcope, the horizontal Hair in the Foras coverd a 
Mark on our Object diſtinctly ſeen-thro? the Varuum, 
the two Glaſſes being equally inclin'd to the viſual 
Ray: Then admitting the Air into the Priſm, the 
Object was ſeen to riſe above the Hair gradually, 
ab the Air entred, and in che end the Hair was found 
to hide a Mark 101 inches below the former Mark. 
This often repeated, as often ſucceede. 


This done, we applied the Condenſing Engine to 
the Priſm, and having pump'd in another Atmo- 
ſphere, ſo that the Denſity of the included Air was, 
by the Mercurial Sage, ouble to that of the out- 
ward; we again plac'd it before the Teleſcope, and 
then letting out the Air by the Cock, the Object, 

| Aa which 


* 


[ +78 } | 
whicli before ſeem'd to riſe, now appear'd gradual- 
3 to deſcend, and the Hair at reſted on an 
Wbje& higher than before by the ſame Interval of 
8 And this likewiſe often repeated, never 


We again crouded in another Atmoſphere, and 
upon diſcharging the condens'd Air, the Object was 
ſeen near 21 inches lower than the Hair; but in this, 
the great Preſſure forcing the Cement would not 
permit us to make ſo frequent Repetitions as in the 
former. 53 


And theſe Experiments have been ſhewn before 
the Preſident; and, at times, to moſt of the princi- 
pal Members of the Royal Society. So that tis hoped 
the Fact may no longer be queſtion c. | 


_ . . > 27538 6.14 +54 97% 4 +; + $200 #7 3 8 2 64 go? Y = 
Now the Radius being 2588 feet, ten inches and 


RES ſubtend an Angle of one minute and 


ſeconds ; and the Incidence of the Viſual Ray be- 

ing za Degrees, by reaſon the Angle of the Glaſs Planes 
was 64 DEgrech, it follows, from the known Laws of 
Refraction, that as Sine of 320 to S. of 34. 59, 26% fo 
Sine of any other Incidence to the Sine of its re- 
fracted Angle; and fo is Radius, or 100, 
to 999736; the Logarithm ef which Rat is 
0001145: Wbence the Refraction of the Air may 
readily be computed at any other Angle of Inci- 
By theſe Experiments it plainly appear d, that 
the Refraction of the Air was, as > Min. Bye-coold 
Denſity; 


diſtinguiſh it, exactly proportion'd to its | 
the Refraction being the ſame from the common 
Air toa Vacuum, 2s from a double Denſiry to the 

81 | com- 
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common Air, and the Refraction from a treble Den- 
ſity to the common Air exactly double to that from 
the common Air to a Vacuum. Whence the Den- 
. the Air, in reſpect of the incumbent Atmo- 
ſphere, being always as the height of the Mercury 
in the Barometer, the RefraQion alſo will be ceters 
paribus in the direct proportion of the heights of the 
Mercury. 

But this Denſity of the lower Air is conſidera. 
bly varied by Heat and Cold, as appears by the Ta- 
ble, in page 173; wherein we have ſhewn by Expe- 
riment, that the ſame Air which when the Thermo- 
meter marked 130 degrees, (being the greateſt Sum- 
mer Heat) occupied 144 ſpaces, by extremity of 

Cold, or at 50 degrees below the freezing point, was re- 
duced to 126 bf the fame ſpaces ; but at the freezing 
point to 131: it being very remarkable that the Air 
and Spirit of Wine did proportionable contract them- 
ſelves during the whole Experiment. Hence by help 
of the aforeſaid. Table, we are enabled to give a 
rule to eſtimate the Relraction of the Air at all times; 
having the height of the Barometer and Thermo- 
meter: for with the ſame Heat, the Refraction is 
as the height of the Barometer directly, and under 
the ſame Preſſure, it is as the ſpaces the ſame Air 
occupies reciprocally. 

Now our Experiment being made when the Met- 
cury was at 29, 75, and the Thermometer at 60,which 
gives the ſpace in the Table 137; let it, for Example 
ake, be required to find what would be the Refracti 
on when the Barometer is at 29 inches, and the Ther- 
mometer at the 1 point, or the Air occu- 
pying but 131 parts. I ays the Denſity of the Ait 
at ſuch tings will be to the Denſity at the time of 
our Obſervation, as 137 times 29 to 131 times 29, 73, 

Aa 2 that 


Dc 

is as 15892 to 15589; wherefore the Refraction 
8 ſuch we will be in that fame Rats 
to What it Was June 15, 1708. How to apply this 
rule to Aſtronomical purpoſes, and how to correct 
the Errors occaſioned by the Air's Refraction, in the 
Obſervations of the Stars, will ſhortly be ſet forth in 
a more proper place. | 70 


An Account of ,an Experiment concerning the dif- 
_. ferent Weights: of the ſame ſorts of Bodies 
but of very 2 Surfaces, in Water, which 

were of equal Weight in Common Air. 


a a ny 


chat the minute Parts of Bodies, which are 
rofealy heavier: than ſome Menſtruums, may, not- 
withſtanding their exceſs of Gravity, be ſuſpended 
and held up therein. SYS X84. 0d. habe. 1 
This is ſeen in the Diſſolution of Gold in Aqua Re- 


N 


87% and, of Silver in Agua Forti, and many other. 
Chymical Experiments beſides. 6 


- - e 


J. js very well known, by. many Experiments, 


No theſe Phenomena have hitherto been us d ta 
be ſolvid from the conſideration of the great encreaſe 
of Soperficies (in ſmall bodies) in proportion to their 
bulk. For theſe Merals, or other ies, (ſay thoſe. 
who go upon this Hypotheſis) being divided into 
- extreamly-minute parts, by the action of the Men- 
fra, a valt evcresſe of. Superficies, in proportion to the 
ul or weight, is an immediate Conſequent * 


P | J 1 8 1 vi 
And the Reſiſtance from the Liquid, being greater or- 
leſs, according to the Superficies, it comes to paſs 
that Particles of Matter, ſpecifically heavier than a 
Fluid propos'd, may by that great exceſs of reſiſtance 
above their gravity, come to be ſuſpended and float 
therein: | | 
Now from hence *twas eaſie to infer, that if this 
was the reaſon of the Phenomenon, ſomething of 
this mighty difference muſt needs appear by weigh- 
ing equal quantities of Matter, and theretore equally hea- 
2, but of very «unequal Superficies, in Water, or ſome: 
other Liquid; and then ſeeing how much the one ex- 
ceeded the other in weight there. Accordingly I 
took a piece of Sheet-Braſs of an exact inch ſquare, 
and in weight juſt 482 grains. T-then cut as many 
Square inches of Braſs Tirſel,” as were equal in 
weight to the former, viz. 482 grains; and theſe 
pieces were 255 in number. Now here being fo 
very great a difference of Superficies, I concluded 
there would be ſome very conſiderable difference 
found, ariſing upon the weighing of theſe Mate- 
rials in Water. But to my great ſurprize (being in- 
deed PEER in favour of the common Opinion) 
I found but two grains difference; the ſingle piece weigh- 
ing in the Water about 422 grains, and the other 
ſeparate ones hardly two grains leſs. And this, upon- 
two or three repeated Trials, (made withall the cau- 
tion imaginable) ſacceeded- much the ſame; ſo that the 
difference is not worth mentioning. Now here the _ 
proportions of the Surfaces were as 1 to 255 (for T — 
reckon the. fides' of all the Iinſel-Laminæ to he equal” 
to the ſides of the ſingle Braſ5-Lamina) and not with- 
ſtanding that in onè caſe there was 254 times me 
Superfictes, than in the other; yet there was ſcaree 
099513717 111990907 re 
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a J part leſs weight with all that Superficies, than 

with the, former; which decreement of Weight Mays 
Dies 


without {cruple, be attributed to ſome ſmalſ Bub 
ol Air, which adhered to them unperceiy'd. | 


And from hence I am ſtrongly induc'd to conclude, 
that ſome other Cauſe muſt be found out to ſolve 
this Phenomenon by, ſince the diſproportion be- 
tween Superficies, and Bulk or Weight of Matter is 

not ſufficient to do it. For ſuppoſe a ſmall Metal- 
lick Particle, or one of-ſome other Body ſpetifically hea- 
vier than a Liquid; and ſuppoſe this to fink by its 
own weight, it put into this Liquid. According to 
the foregoing Experiment, tho? this Particle were di- 
vided ſo, as to have 254 times more Superficies than 
x: it has, yet its loſs of Weight would be fo incon- 
ſiderable, that no ſſpenſion in the Liquid were to be 
expetted from thence. And there is a pretty remark- 
able Confirmation of this, to be drawn from an Expe- 
2 vient L made with tlie Powder of Fine Flint Glaſs. 
| | This Glaſs made uſe of, was of that fort which is of all 
others the cleareſt and freeſt of Blebs. Farther; to have 
the parts of the Glaſs as minute as well might be, 
after it was reduc'd to Powdey, I paſs d it throꝰ a Laus 
Sieve. And that there might be no Errour ariſing 
from the want of 4 juſt Quantity of Matter, to make 
the Trial with; I weigh'd an Ounce of this fine Pow- 
der 2. ga the like quantity of ſolid Glaſs, 

And here likewiſe, (as in the former Experiment) 
4 this ſo finely-powder'd Glaſs, in Water, 
differ d by ſuch 4 Trifle, from the Counterbalance of 
the ſolid Piece in the ſame Element, that it was by no 
means worth taking notice of: Eſpecially too, fince 
{ome parts of it remain d floating in the Water, and . 

9 | ſet⸗- 
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ſettled, or ſunk down into the Bucket of the Maro- 
ſtatical Balance at all. 7 9427 
But what this way of arguing from the greatneſs 
of the Surfaces of Bodies, and the reſiſtance by the 
Liquid ariſing therefrom, will not do (with reſpectto 
the accounting for that Suſpenſion in a ſpecifically-lighter 
Medium) I believe may be done by another 
Method, and that efe&zaly. In ſhort, the ſu- 
ſpenſion of the heavier Particles of Matter in Li- 
quids, I attribute to the ſame Cauſe that keeps the' Li- 
quors ſuſpended in ſmall Tubes: I mean Attractiun. 
The minute Parts of Bodies conſiſting of plaus 8ur- 
faces, being ſtrongly attracted by the Parts f 4 Haid,. 
in which. they are plac'd, (and therefore reciprocally 
attracting the Parts of that Fluid again) may, by the 
Action 7 theſe Forces, be held ſuſpended therein. And 
what little Bodies are not, or will not be, held ſu- 
ſpended in a Liquid, but are let fall therein to the bot- 
tom of the containing Veſſel, I believe to be ſo, upon 
one of theſe two accounts: Either that the Parts of the 
Liquid do more ſtrongly attract one-another, than they 
do thole little Bodies interſperd amongſt them Pack 
therefore ſubſide upon that ſcore;) or elſe, that they 
do by their own Attractions form themſelves into lit- 
tle cluſters, whoſe bulk and ſuperiour Momentum help 
to precipitate them downwards. This being laid 
down as the true Cauſe, of the Suſpenſion of ſmall pon- 
derous Particles of Matter in Liquids; I believe our 
common Nations of Corroſion and ere al- 
19 be rectify d from the ſame Principles. A Corruſſve 
Liquor or n in the vulgar ſenſe, is 4 very 
unintelligible thing. For (not to mention other Incon-. 
gruities) *tis not to be conceiv'd what ſhould" carry 
the parts of a Liquid with ſo prodigious an Impetus into the 
Bores of a ſolid Body, ſo as to diſſolve the whole Tex- 
ture. 
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ure of t, and reduce it into eimal Parts. 
But an Attradt ive Force in that ſolid Body will do 
this; by which the Particles of the Fluid are forc'd 
into the Interſtices of it, with 4 Momentum ſuperiour 
610 that of the Cobeſion of its Parts, For this ſuppos'd; 
its Parts will be ſeparated from one- another; that 
is, the Body will be _ But the time per- 
aps will come, when this wonderful Law of Attracti- 
os (as it obtains in the ſmaller Portions of Matter) 
will be more fully and clearly underſtood, and ſome 
new Effects of it diſcover'd, which now are not 
ſuſpected to proceed from that Cauſe. 
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APPENDII 
Comtaining ſome General Remarks on ſome of ibe 
Joregoing Experiments. 

| | | CH 


i HO there are none of the Experiments related 
in the foregoing Tra#, but what will (T hope) 


be of ſome uſe do the Intelligent Philoſophical Reader, 


(ſerving at leaſt to excite him to make farther Im- 
provements himſelf, in Experimental Kpowledge, if 
they don't give him all the Information he needs or 
defires) yet there are ſome of them which being 
(I think) quite nem, and moreover ver) ſurgrizing, 
thought it might not be amiſs to fill up a tew Pages 
* with ſome Enquiries into, and Reaſonings upon 
them. 

The Experiments I prizcipally.. referr to, are thoſe 
of Electricity and Light produc'd by Attrition; of 
which the Reader may find a large account from 
555 17. to pag. 69. and theſe relating to various ſorts 
of Bodies, and in various Mediums too. 

I begin with the Phenomena of Electricity. 

There are ſome of theſe ſo ſtrange in their Cir- 
cumſtances, that I confeſs I am apt to think there 
are not many in nature, more ſurprizing then they 
are. 

But, tho? the diſcovery is yet but young, and has 
not been made long enough, to be throwghly and per- 
fectiy diſcuſsd; yet ſome things which are either 
plain and certain, or . and likely, may 1 

a * 
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advane d in the mean time; and as all Circumſtan- 
ces and Varieties in thoſe Experiments come to be 
more accurately examin'd, tis to be hop'd we may 
arrive at moro Foſtive Concluſions, about the Reaſons 


- The Four following 9 ons relate to the Attrition 


bes. 


- 


Prop. 1. Within the Body of | the Glaſs, are contain d 
ant lodg d certain Parts of Matter, of conſiderable Faxce 
and Attruity, which by their Motions and Percaſſions are 
the "Cauſes of all theſe Effedts. 1, 
That there is an emiffion of ſome Matter conſe. 
quenton the Friction, I think is too plain to be que · 

ond; for 'tis obvious almoſt to every one of our 
Senfes:' To the He; by the Motions of the Leaf. 
Braſs, and by the Light produced, when the Tube 
was tubb'd in the Dark: To the Feeling; by the ſen- 
fible ſtrokes and pin made upon the Face, when 
the Tube was held near it: To the E; by the Noiſe 
and Crackings, the Eruption was accompanied with, 
3 1 1 be heard at the diſtance of Seven or 

ght Foot. 9 | 
» That this Matter emitted, is alſo emitted from or by 
the Tube; I take to be as plain as the former. For 
how elſe ſhould the rubbing of the Tube, ever be 
an occaſion of this Matter's diſplaying and exerting 
it ſelf? If it came not from thence, the Attrition of 
the Tube could not fetch it from any other Bod 
diftin& from the Tube. But the Teſtimony of Senſe 
aſſures us of this likewiſe: For all the motions, of the 
Leaf-Braſs are directed to, or from, or about the 
Tube; and therefore tis beyond all diſpute, 8hat the 
courſe f the moving Matter is from thence. And 
\ 2 1 
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1 believe there's hardly any one but will-allow; hat 

this Matter, if it can from the Tabe, mai :etrtaimly re- 

pod and lvdgd there before. © e ng e e 

en 54, e, eg enn. e, 70 $1647? * 

Prop. 2. The Motion of this Matter i not — 
regular, but diſorderly, flactuating and irregu 


ar, 

This appears from part of the Fact relates. For 
the little Bodies ſometitnes would be drawn to, 
ſometimes thrown from the Tube with violence; 
ſometimes be ſuſpended for a ſmall time in the Air, 
and at other times lip along the ſides of the Tube. 
They would repeat theſe Leaps and Boundings for 
ſeveral - times together, and flutter up and down al- 
moſt like fo many Animals, rather than pieces of 
lifeleſs Matter. Now this Variety cannot be the Effect 


of an even and regular Motion. It plainly ſhews 


the moving Force to exert” it ſelf (as it were) by 


fits; and to be "a ee every way about in 4 con- 
fusd irregular Orb, For if Bodies once put in mo- 
tion, can't of themſelves alter their Dire&ion, but 
are overruPd by a foreign Force whenever they do 
it; and if the diverſities of their Motions muſt needs 
infer Juſt as great a diverſity in the Impulſes of the 
Bodies that move them ; then ſince our pieces of 
Leaf-Braſs (in this Experiment) were ſo very odd 
and extravagant in their Motions, tis plain, that the 
Effluvia (which alone can be the moving Bodies 
here,) muft themſelves alfo be hurried after a very ir. 
regular manner. * 63 fo) 


91Prop. 3. The Air contiguons to the inner Surface of 
the hollow Tube, has an 3 on Operations of the Ef- 
flavis, This plainly follows, becauſe when the 
Tube was exhauſted, and the contain Air dramn 
out, the Leaf- Braſs would ſcarce be ſtirr'd at all, 
| Bb 2 tho? 


= 
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tho with a much more forcible Attrition, and at a 
much leſs diſtance, then when the Tube was full of 
Kir. And beſides, when the Air Was let into the 
Tube again; the attractive power (which was before 
: almoſt | loft) was ſtrangely and ſuddenly recover'd 
again. Which is an undeniable Proof, that the Pre- 
ym ofathat- contiguous Air did ſome way or other 
contribute to the more powerful: and effectual ope- 
tation of the Effluvia. Neither is it an objection of 
aàny moment 1 this; that the attraction is as 
o werful in te of the ſalid Tube; where; there 
| Maa ad: Cavity, there can conſequently be no conti- 
- guous- Air. For this only proves that there is as ſtrong 
An attraction in a ſolid Tube, as in a hollow one; 
but it does not prove, that the Air was of, no ad- 
vantage in the caſe of the hollow Tube. Jo prove 
that an Effect ma be the ſame, in two very diffe- 
rent Circumſtances; is not the ſame thing 48 10 prove 
that it has no manner of | relation to this or that par- 
ticular Canſe in one of thoſe 1 And 
therefore to argue from the Leaf - Braſs being ſtirr'd 
as vigorouſly by the Effiuvia, when the ſolid Tube 
was uſed; will not be ſufficient ta ſhow that the 
Air has no manner of influence in the Circumſtance 
the hollow Tubee ae 
For the Propoſition does not aſſert, that the Ef- 
fluvia can in no caſe exert themſelves with vigour, 
without the concurrent aſſiſtance of the Air: but 
it aſſerts, that the contiguous Air had ſome advanta- 
geons Influence in the Caſe of the hollow Tube. And 
this. is as. evident, as. that the Air is ſerviceable 
to the vital Functions of Animals, or that they, can- 
not live and breath without it. For as upon the 
depriving an Animal of the benefit of this Element, 
Al the Powers flag; the Springs of motion become feeble 


and 


* 
— 
1 


uud drooping; and 1 OY 5 
] drooping; and ad laſt ſink away into a fatal. inactivi- 
ty 80 tare! if the Tube«be exventod cf Ait, the Ef- 
a Levis“ e all that bristneſ which wrought: ſuch ſur- 
prizing Effects before; and continue (as it were) im; 
potent and dead, till a freſh return of Air inſpires 
them again. „s 
And to add a Demonſtration of the Airs power, with 
. to the operation of the Effluvia, which will (I think} 
40 — ino. Exception; I deſire it may be conſider'd, 
that the Effluvia will not be excited by any Fxicti- 
on; to produce any Effects, if the Attrition of the 
Tube be made in Vacuo: and that, whether it be a 
cloſed hallo Tube replete with Air, or even a ſo- 
lid Fube it ſelf: To either of which, I can give what 
degree of Friction ſoever is neceſſary, in an exhau- 
ſted Receiver. The contiguous Air, I ſay, being re- 
moved, the Electrical force ſeem'd to be quite gone; 
and continued foto be, till the preſence of the Aix 
was reſtor d. Now this is a plain Proof of the ne- 
ceſſity of the Air, to the operations of this attractive 
matter. Wherein that neceſſity lies, or what aſſi- 
ſtance tis which the Air contribut's, I don't here 
determine; but that the thing is ſo, i. jo manifeſt, 
that I cannot expect to ſee any thing more clearly prov'd 
by Experiment than this is. TOURETTE} 


8 a 25 2 e 
Prop. 4. It does not ſeem that the Air included in 
the Cavity of the Tube can have an Influence. (with re- 
ppect to the Action of the Effluvia) but one of. theſe two 
ways : Either, by the forcible : Endeavony f its Sprin 
againſt the contiguous Body of Glass, helping. to:puſh. 
and impell that active Matter outwards, which is 
already prepar'd and. diſpos'd..by. the Atctritios for 
ſuch a Remove; or elſe, as (by vertue of the ſame 
Principle) it hinders the Electrical Matter from retiting. 
p ny 


* 


by actiagg L —__ firs and 
inwards, by acting as an 648 Iigain ite An 
ſo alle e ene hs more fenkble and re- 
markable Effects of that Matter, upon little Bodies 
placed in its way wichoat the Tube 
ralt may be, that the Hear produc'd by the Marion 
and wigorons Attrition of the Glaſs, may produce 
ſome degree of Rarefuction in the Air contiguous to 
he convere or outward Superſicietn. And then, in rhar 
Cafe, there being not the like Rarefaction in the Air 
contiguous to the concave or inner Surface, ( for" the 
rubbing cannot produce that Heat upon a diſtam gut- 
hes. that it does on that which is 7,=mediarehrubb'd;y 
che Electrical Matter will, with muchlanore difficulty, 
rekirr in towards the Cavity of the : Tube, than it 
will go outwards: becauſe the Eęaililriam being loft ow 
the outſide, it will neceſſarily be carriec that way 
whete it meets with the e e Ack cef. 
rainly, the Sor ip of the leſs-rarefied Air within, is ſupe. 
riour to the Preſſure of the more-rarefied Air withoar. 
And therefore, on the other hand, when the Tube 
is exhauſted of its Air, and conſequently the Balance 
foft on the lade; all the Attrition that can be gi- 
ven. will not be ſufficient to bring the Efluvia ont 
againſt an incambent Preſſure, as long as the inward 
Cavity is clear of Air, and there is no Counter. force 
to oppoſe their Conatus or Tendency that way. 


Prop. 5. As the internal Air # neceſſary to the Acłi- 
on of the Eflavia, ſo is the external too: Becauſe, tho“ 
the Tube were full of Air, yet if rubb'd i Vacno, the 
atttsgrve Tower was quite loſt, t. 

$3 44% „Ses auen er ie. 

Prop. 6. As therefore the internal Air ſeems neceſſary, 
eirher to aſiſt the Electrical Matter in its Motion outwards, 
or at leaſt to prevent its wetiring tawards; Jo the een | 

n — 


L 191 
Air appears tobe as neceſſary to carry the little Bodies (whick 
we ſay are attracted) towards the Tube. r 
For if by the Heat and Rarefaction, conſequent upon 
the Attrition, the Medium contiguons to the Tube be made 
Specifically lighrer; then of courſe, to keep ap the balance le 
remoter Air, which is denſer, muſt preſs in towards the 


Tube, and fo carry away (in the Torrent) the little Bo- 
dies lying in its way, thither alſo. | 


Prop. 7. The various Irregalarities in the egeitation, 
or the emiſſion and diſcharge, of the Electrical Matter from 
the Tabe (which will be follow'd with proporticnial Ir- 

gularities, in the Motion and Texdency of the denſer Air, 
eſe the Tube, by the Fhdroſftatical Laws) may be 
ſufficient to account for the various uncertain Motions of thi 
little Bodies carried towards the Tube, 3 

Iſhall now add ſomething concerning the Effects of 
the Electricity of the Glaſs Globe and linder. 


re 
to 


Prop. 1. The Preſence of the Air is neceſſary to this 
Phenomenon, of the regular Direction of the Threads; as 
well as to that of the Attraction of the Tube. 

Becauſe, if the ſemi-circular Hoop of Threads were 
plac'd iz Vacuo, that Property of their regular DireQi- 
on to a Center would be quite loſt, even tho? the Globe 
er Cylinder were full of Air. 51 


Prop. 2. The reaſon therefore, why the Threads are 
not directed in this caſe, does not ſeem to be, becauſe therg 
is na Electrical Matter diſcharg'd from the Glaſs (by the 
Kttrition) to draw and lire them thither; but be- 
cauſe there warts a current of External Air, to put them 
into the aforeſaid central Directiꝶ w. 

For the external Air being abſent, and the internal pre- 
ſent; the Matter ſhould find a vaſtly- eaſier ** n 
wards - 


_ 


' LE 1 9 21] * 
wards) than A hνẽ,ẽ:W and therefore ought. to be diſ- 


charg'd that way. But then, becauſe the external Air 


is removꝰ'd, there is no room for the loſs and recovery Ao 
Equilibrium to take place; and conſequently no Hux 
o a Circumjacent Median that way, and fo, no Direction 
Prop. 3. If the Electrical Matter be emitted in Phyſical 
Lines, every where diverging 9 — the Center of that Circle 
in mhich te Attrition is made (or in the Plane of which 


| 19 9 Fiaſen stands) cowards the Circamference 
the jame C irele; then by the Rarefaction of the Mediam 
contiguous to the Glaſs, and the neceſſary Preſſare F the 
more remote and denſe Medium, into the Plane of that 

Circle, w ith Directiansc contrary to thoſe in which 


fumg Cinle, with Dirt comer o 
the Efuvia are emitted: by this means (T ay) the Threads: 


may be regularly directed to the Center df that Circle, 
in whoſe Plane the Hoop to which they are fix d is plat'd. 

For the Flux of the denſe Medium will be in Direction; 
contrary to thoſe according to which the Rarefaction is 
made, But the Effluvia are (by the Hypotheſis) emitted 
in Phyſical Lines, diverging from the Center towards the 
Circumference. Therefore the Rarefaction of the adia- 
cent Medium is according to the ſame Directions. And 
therefore the Hux of the remote denſer Medium, is in 
Lines converging from the Circumferenct towards the 
Center, Antl all this (by the Hypotheſis) being in the 
Plane of Attrition; that is, in the Plane, wherein the Hoop 
of Threads ſtands: therefore the Threads are in the 
ame Plane, wherein the Flux of the denſe Medium 


% 


ſaid Mearu 


paſſes i Lines converging ſro the 5 e ee. 


che Center. And therefore y the Action of F 


, 


1 


the Threads may be forc'd into a regular Central Direction. 


5 0 0 
Prop. 4. For the ſame reaſon; If the Plane At- 
tretion be different from that Plane wherein the Threats 

WY ' are 


— 
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_ welfk*d; the Threads ought to form themſelves into a 
ſortof conical Surface; or rather the Surface of a Trant 
of a Cone, whoſe Vertex would be ſome point in the Axis 
of the Globe or linder; were the diſcharge of Electrical 
Matter * way equableand uniform. And we find it 
matter of Fact, that the Threads did «nally form them- 

ſelves into this ſort of Figure, © 

So that if there were two Hoops of Threads, plac'd 
one on one ſide, and t other of the other ſide the Plane 
of Attrition, there would be two Curti-cone Surfaces 
fornd'; of which the more Acute would be that which 
is fartheſt from the Plane of Attrition; and the more 
Obtuſe, that which is neareſt thereto, For when the 
Plane of Attrition, and the Plane wherein the Threads are 
plac d, do eo. incide; then the Conic 7 is chang?d 
into the 4reagf A Circle: becauſe then the Threads lie 
all in ane and the ſame Plans. WT 
Thus much concerning the Eledriciry, I would 
now ſubjoyn ſome ſew/ things concerning the Lights 
produc'd in theſe Experiments. 
Prop. 1. Tho) the Electrical Quality neceſſarily requir d 
the preſence both of the External and Internal Air, in order 
zo its ſpewing is ſelf; yet the Light requir d the preſence 
but of one of em, viz. either the i or the outward 


* 


Air, in order to its appearance. 


. 


For either a Glaſs Globe full of Air, rubb'd in Vacao 
or with its Air exhauſted, and rubb'd in Pleno, woul 

cite re ee reheat, nf 
Prop. 2. There ſeems therefore to be « real new 

between the Ele rical and Luminous Efftuvis (at leaft in 
ſoms caſes:) För by the *foregoing Prop. theſe Qualities 
require different Circumſtances with rel} ect to the Cir- 
cumpacent Medium, in order to their diſcovering them- 
ſelves.” And more than that; a ſtronger Attrition, which 
e — CE: x gene- 


* 


Light is prodacible leſs falling on 


| * 5 
wn0ther; but che Harriet Matter is not to be brought 
forchy by any ſuch feeble Sykes or Impal/er as thoſe are. 


\ 
” 


- Prop. 3. Thoſe Lights (in ſame Circumitanices at leaſt)j 
are 7 affetted by the rerurs of the Airgvbich are pro- 
ducawpor ws Attrition of exhauſted. Glaſs in Pleno, than 
thoſe produc by the Arrrition of Glaſs full of Air in Vacuo. 
| For, in the former cafe, no great alteration was found 
in the Light or Colour, till a certain quantity of Air was 
let into the inſide of the exhauſted Glaſs. But in the lat- 
ter caſe, both Light and Colour were ſenſibly chang'd, 
at even admiſſion of Air, an the outſide of che als. 
Prop. 3. Of the various Lights product fam various 
 Badijes by Attrition, or (which is equivalent thereto} 
the Conciſion and Agitation of their Parts; ſome ave 'much 
wore cuir u to u particular Medium, at '« neceſſary Con» 
dition of their Appearance, | than others are. 
That of Culpary Fire, is abſolutely limited to ſuch 
e of e, Pale, oy per fel, ke. rege 
Thoſe of Aber, Woollen, Oyſter belle, &c. require a 
Vacuum, or the neareſt 8 to it, and Wee iſe 


appear in 2 groſſer Medium, © | 

The Mercurial Lights are yet more unlimited, as to 
the condition of the Medium in which they appear. 
For, as they are producible in Vacuo, and in a rarefied 
Medium approaching thereto ; e alſo ſhewn, 
That a Light of this kind may Mappe. 6 
And thus much for the Phenomen#f6fBliFricity and Light, 
5 5 87780 by Attritian. From all put together, L hope, ſome- 


— 


_ thing may ME 1 the Deſign, of gain- 
ing ſome true Knowledge, of the Cauſes of [o King Appearances: 
 Andif any one non luckily . theſe ſtore Hines for that 
purpoſe, 1 ſhall have * my * | | 
RF -"* 3 N S. 
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